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[Abstract

Digital formative assessment plays a vital role in education because of its functions in offering
real-time feedback, monitoring student progress, and promoting personalized learning experience.
The integration of digital formative assessment (DFA) tools has become popular in modern education.
This review explores the concept of formative assessment and digital formative assessment, which
encompassing a digital learning environment, student-centered learning and assessment, and student
collaborative learning and assessment. It also categorizes various DFA tools and provides examples
for application, including entry and exit slips, quizzes, polls, exercises, peer feedback, and self-reflection.
In addition, this review provides guidance on how to integrate DFA tools into teaching practices, which

promote student active learning, student engagement, and a supportive learning environment.

Keyword: Digital Formative Assessment, Student Learning
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Introduction

There is an increased interest in promoting formative assessment to students. With the
fast-growing technology, there are various kinds of educational tools to increase students’ learning.
In the area of assessment, digital technology is important for formative assessment. Several digital
formative assessment tools can be used to promote learning, leading to better engagement in learning

and having more fun to involve in new technologies.

Formative assessment plays a pivotal role in education. It is an integral part of the learning
process, involving ongoing feedback and assessment practices which aimed at enhancing student
understanding and performance as well as informing instructional decision making (Black & Wiliam,
2009). Additionally, there is evidence showing that providing ongoing feedback to both students and
teachers during the learning process eventually enhances learning outcomes (OECD, 2005; Xuan et
al., 2022), and also improves self-regulated learning among students (Hattie & Timperley, 2007).

Technology plays a pivotal role in transforming teaching and learning practices. The emergence
of digital technology has transformed formative assessment practices and offers a new platform to
enhance the assessment process. Digital formative assessment (DFA) is the use of technology-based
tools and platforms to collect real-time feedback on student learning progress and adjust instructional
strategies. This method uses digital resources to enhance the formative assessment process, including
monitoring student progress, providing personalized feedback to students, and customizing instruction
(Sullivan et al., 2021). Studies have indicated that utilizing digital formative assessment tools in
educational settings can foster student engagement, monitor student learning progress, increase
personalized learning experience, and ultimately enhance student learning outcomes (Gikandi et al.,
2011).
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They also enable educators to collect and analyze real-time data on student performance,
allowing more informed instructional decisions and interventions (Gikandi et al., 2011). Research on
DFA has received less attention in the field of education (Ceki¢ & Bakla, 2021). Consequently, this
review paper aims to showcase digital formative assessment tools and offer the practical implications
for educators and teachers in applying digital formative assessment tools in classroom practices to
promote learning.

Concept of formative assessment

Formative assessment differs from summative assessment in that it involves a systematic
approach to collect evidence of student learning and offer timely feedback for improvement during
the learning process (Black & Wiliam, 2009; Sadler, 1989). The goals of formative assessment are to
inform instructional decisions, guide teaching practices, and support student progress toward learning
goals (Cekic & Bakla, 2021; Kaya-Capocci et al., 2022). Moreover, educators can identify strengths and
weaknesses, diagnose misconceptions, and adjust teaching strategies (Black & Wiliam, 2009; Sadler,
1989). Educators can create a supportive learning environment where students feel empowered to
take ownership of their learning journey (Sadler, 1989). Additionally, formative assessment promotes
metacognitive skills development among students when teachers design lessons to respond to learning
needs, enhancing a deeper understanding of content and promoting lifelong learning (Hattie &
Timperley, 2007).

According to OECD (2005), the elements of formative assessment encompass using varied
approaches to assessing student understanding, providing feedback and adaptation of instruction,
being active involvement of students in learning process, establishing learning goals and tracking
student progress, using varied instruction methods to meet diverse student needs, and establishing
classroom culture that encourage interaction and use of assessment tools. Moreover, Wiliam and
Thompson (2008) propose five key strategies of formative assessment, including 1) clarifying and
sharing learning intentions, 2) engineering effective classroom discussions, questions, and learning
tasks, 3) providing feedback that moves learners forward, 4) activating students as instructional
resources for one another, and 5) activating students as the owners of their own learning. Black and
Wiliam (2009) mention that formative assessment is all activities by teachers and students that provide
information to help modifying teaching and learning. Consequently, formative assessment is used to

improve teaching and learning and ultimately benefits both teachers and students.

Concept of digital formative assessment

Formative assessment can be carried out through technology. Digital formative assessment
(DFA) refers to the use of digital technologies and tools to facilitate ongoing assessment practices
aimed at enhancing student learning and informing instructional decisions (Gikandi et al., 2011,

Sullivan et al., 2021). Moreover, it includes all features of the digital learning environment that provide
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information to be used as feedback to modify the teaching and learning activities in which students
are engaged (Black & Wiliam, 2009, 2010). These digital formative assessment tools offer several
benefits to both teachers and students. These tools are dynamic and personalized learning. It offers
the flexibility to design assessment to tailor individual learning needs and preferences to meet the
needs of each individual learner. These assessment tools can collect and analyze real-time data on
student performance. Thus, it provides real-time immediate feedback to correct mistakes during the
learning process. It can be used to track student progress and create better learner engagement in
their learning. Through features such as instant scoring, gamification, and multimedia content, digital
tools can create immersive learning experiences that motivate student learning (Faber et al., 2017).
They also provide a positive impact on affective aspects in terms of motivation, engagement, and
positive attitudes (Cekic & Bakla, 2021).

There are three key features of digital formative assessment tools (Black & Wiliam, 2010, 2018;
Looney, 2012). Those encompasses: 1) the digital learning environment, 2) student-centered learning
and assessment, and 3) student collaborative learning and assessment. The digital learning environment
is the use of digital platforms and tools where assessment can be conducted, feedback can be given,
and learning progress can be tracked. These tools leverage digital technologies to create interactive
and engaging assessment experiences for students. Student-centered learning and assessment are
the use of digital tools to support each student’s active involvement in his/her own learning, where
the assessment process is tailored to meet individual student needs and learning styles. These tools
enable educators to gain insights into students’ progress and provide targeted support to enhance
their learning outcomes. Student collaborative learning and assessment is classroom culture that
encourages interaction and peer assessment to facilitate student learning. These tools promote
collaboration among students, allowing them to engage in group activities, peer assessment, and
collaborative projects, fostering a sense of community and shared learning experiences. By
incorporating these features, digital formative assessment tools play a vital role in creating an
interactive and student-centered assessment environment that supports collaborative learning and

enhances the overall educational experiences.

Table 1 Features of digital formative assessment

Features Characteristics

The digital learning environment - Use of assessment tools in digital learning environment
Track student progress
Provide varied instruction methods

Use of multi-modal materials/tools
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Student-centered learning and assessment - Student choice
Self-directed reflection
Self-assessment
Automated feedback

Scaffolding

Student collaborative learning and assessment - Interaction
Peer assessment
Peer feedback

Interaction with specific problem and challenge

Digital formative assessment tools

Digital formative assessment tools refer to software applications, online platforms, or technology-
enabled resources that facilitate the process of formative assessment in an educational setting.
Digital formative assessment tools encompass a wide range of applications, including online quizzes,
polls, surveys, interactive games, and collaborative platforms (Cekic & Bakla, 2021). These tools
leverage digital technology to provide real-time feedback, track student progress, and support
ongoing evaluation of learning objectives (Faber et al.,, 2017). These DFA tools are important to
contribute to the process of learning, but there may be a lack of guidance on how to select
appropriate tools (Cekic & Bakla, 2021; Faber et al., 2017). It is essential for teachers to know how to
design their instructional practices and assess students’ performance using these tools to facilitate a

meaningful learning environment (Chen & Chen, 2023).

This study provides digital formative assessment tools depending on types of formative
assessment, including entry and exit slips, quizzes and polls, exercises and feedback, peer assessment,

and self-reflection.
1. Entry slip/ Exit slip

Entry and exit slips are types of formative assessment strategies used by educators to gauge
student understanding. An entry slip is administered at the beginning of a lesson to assess students’
prior knowledge or misconceptions of the upcoming content. It can be various forms such as short
quizzes, open-ended questions, or reflection. On the other hand, an exit slip is provided at the end
of a lesson to evaluate students’ comprehension of the content covered during the lesson. It allows
teachers to assess whether learning objectives were met, identify the areas of misunderstanding, and
determine the effectiveness of the instructional strategies during the lesson. It can be short quizzes,
reflection, summaries, or tasks (TEAL Center, 2008). Incorporating entry and exit slips help teachers
to gain insights into student learning, adapt their instructions to meet individual needs, and enhance

student engagement, understanding, and overall academic achievement.



T5a15 (nmlufadnm:doasmsiing L )
AUANHEERT WG TTNE LG T Uin 7 awuin 23 nsngImu-nudIHY 2567

An example of a digital tool that can be used as entry or exit slips is Google Jamboard. It is a
collaborative digital whiteboard tool that allows educators and students to create, share, and collaborate
on visual presentations, brainstorming sessions, and interactive activities. It can be used to assess
student understanding, encourage active participation, and provide immediate feedback. It can be
used to provide a visually stimulating and interactive learning environment that encourages active

participation and collaboration.

Red, Yellow, Green Quick Assessment

© O O
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Figure 1 Jamboard (https://jamboard.google.com/)

2. Quizzes and Poll

Quizzes, a series of questions, are used to test students’ knowledge, understanding, or skills
on the particular topic or subject area. There can be various formats, including multiple-choice, true/
true/false, short answer, or essay or essay questions (National Research Council, 2001). Gikandi et al.
(2011) mention that quizzes can serve multiple purposes in the learning process as they can assess student

comprehension, identify strength and weakness areas, as well as provide feedback to students.

Polls can be used to gather instant feedback and better understand students’ needs and
satisfaction. Polls can collect data or opinions from students on particular topics. It consists of a
single question or a set of questions. It is valuable for teachers to gauge students’ opinions, provide

feedback on teaching methods, and promote active participation in the classroom (Molin et al., 2020).

Several digital platforms offer features covering quizzes and polls. Digital quizzes can include
features with instant scoring, immediate feedback, and gamification. Digital polling allows teachers to
gather real-time responses from students and display the results instantly, which help facilitate
interactive and collaborative learning (Mortensen & Nicholson, 2015). They also contain features of
showing participants’ rank, correct and incorrect answers that both teachers and students can see
their performances (Zhyhadlo, 2022). Consequently, both quizzes and polls are effective in

promoting student engagement, and providing timely feedback in the classroom.

Examples of digital tools offering quizzes and polls are Nearpod, Kahoot, and Blooket. There

are as follows:

Nearpod is the learning tool that provides interactive lessons, interactive video, gamification
and activities. Nearpod offers flexibility in teaching and learning. Teachers can make decisions on their
teaching with Nearpod whether it is live participation, student-paced or teaching in front of the class.

This tool allows teachers to create interactive multimedia lessons with assessment, such as quizzes,
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polls, drag and drop, and open-ended questions. It also offers timely feedback and analytic tools to
show student progress and understanding that can help teachers to adapt their instruction or address

the misconceptions during the lessons.

Al

Most Popular

Figure 2. Nearpod (https://nearpod.com)

Kahoot!is a game-based learning platform that combines interactive games, quizzes, and polls
to engage students in interactive learning with fun experiences. This tool enables teachers to assess
students’ understanding, monitor progress, and provide immediate feedback in an engaging way. It
offers teachers to create interactive quizzes, true/false questions, and polls. Moreover, this platform
provides features of AlL-enhanced creators, which can generate questions for teachers. Through
gamification, it can reinforce learning and increase focus and motivation in learning. Moreover, it can
facilitate self-regulatory learning skills (Nadeem & Falig, 2020; Zhyhadlo, 2022).

Blooket is the game-based platform that creates interactive learning experiences and promotes
classroom engagement. There are several game modes that teachers can create and customize to
match with their lesson. Students are also encouraged to participate in games with challenges and
receive rewards when they answer correctly or receive points, which is called ‘get the blook’. Blooket
helps them to promote their learning and helps them to participate in learning actively. It allows
teachers to assess student understanding, monitor progress, and provide immediate feedback with

various kinds of assessment.

Blooket Join a Game

Level Up
Classroom

Engagement

We're matching action with education
to create the ultimate learning experience!

Figure 3. Blooket (https://www.blooket.com)

Wordwall is an online platform that provides a wide range of interactive activities and games
to students. There are a variety of interactive assessment activities and games including Hangman,
Whack-a-mole, Gameshow quiz, Labelled diagram, and so on. Teachers can customize their teaching
activities to match with the teaching plan. It allows teachers to assess students’ understanding, monitor

progress, and provide immediate feedback (Zhyhadlo, 2022).
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Figure 4. Wordwall (https://wordwall.net/th)

3. Exercise and feedback

Exercise is any activity or task designed to engage students in active learning. It provides
students to apply and reinforce their learning. Well-designed exercise promotes active participation,
critical thinking, and learning collaboration (TEAL Center, 2008).

Feedback is information provided to students regarding their performance of the task, assigcnment,
or learning activity. It plays an important role in promoting students’ learning and increasing their
metacognitive skills (Black & Wiliam, 2010). It also helps students to identify their misconceptions and
set goals for their learning, which can improve learning outcomes (Sadler, 1989). Effective feedback
is timely, specific, and actionable, focusing on both strengths and areas of improvement (Hattie &
Timperley, 2007). According to Hattie and Timperley (2007), timely feedback is essential for students
to develop self-regulatory skills. They suggest the “feed” for covering three types of teachers’
feedback, including 1) feed-up, setting the goals for students so that they are aware of the intended
learning objective using the question, “Where are we going?”, 2) feedback, addressing how students
monitor and assess their learning performance using the question, “How are we doing?”, and
3) feed-forward, encouraging students to plan their next step to improve their performance using the
question, “Where to next?”. There are seven principles of effective feedback, including 1) helping to
clarify what good performance is, 2) facilitating the development of reflection in learning, 3) delivering
high quality information to students about their learning, 4) encouraging teacher and peer dialogue
about learning, 5) encouraging positive motivation and self-esteem, 6) providing opportunities to bridge
the gap between current and desired performance, and 7) providing information that help shape the
teaching (Nicol & MacFarlane-Dick, 2006).

Examples of digital tools offering exercise and feedback are ClassDojo, Whiteboard.fi, and

Classkick. There are as follows:

ClassDojo is a classroom management platform that has multiple functions. It facilitates two-way
communication from teachers to students and from teachers to parents; as a result, it promotes
collaboration and engagement between teachers, students, and parents. ClassDojo can be used to
assien tasks and it has features that allows teachers to award points or feedback to students for their
achievements in classrooms. Moreover, it enables teachers to create digital portfolios for students,

where they can present their work, projects, and achievements.
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Figure 5. ClassDojo (https://www.classdojo.com)

Whiteboard.fi is an online interactive whiteboard tool designed to collaborate in real-time. It
provides a virtual canvas where teachers can create, share, and interact with digital whiteboards.
Teachers can use Whiteboard.fi to assign tasks or exercise and use this tool to provide timely feedback
to students by reviewing and commenting on students’ work directly on the whiteboard. It promotes

real-time collaboration between teachers and students. In addition, it allows engaging and interactive

classroom activities, assess students’ understanding, and monitor students’ progress during learning.
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Figure 6. Whiteboard.fi (https://whiteboard.fi)

Classkick is the platform where teachers provide immediate and individualized feedback to
students. It is the digital workspace where teachers can create interactive assignments with a variety
of multimedia content. When students work on their assiscnment, they can receive guidance and
feedback immediately from teachers in real time by giving points and awards to reinforce students
and addressing misconceptions or areas of improvement and offering help. They also can collaborate
with their peers in real-time to work on their tasks. This tool promotes real-time collaboration and

promotes immediate feedback to students in the classroom.

) classkick Resources v Pricing  Login v  [CEATICAESS

Welcome to the
collaborative

classroom

See your students work in real time and support them with
valuable feedback—from anywhere

Get started for free Watch video

Figure 7. Classkick (https://classkick.com)
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4. Peer feedback

Peer feedback is the strategy that students provide feedback to their peers on work, or
understanding of a task or assignment. Peer feedback helps students to improve their learning
outcome through reflection and suggestions for improvement. One of the strategies that can be used
as peer feedback is called “TAG feedback”. T stands for telling peers something that they did well.
A stands for asking a thoughtful question, and G stands for giving positive suggestions to your peers.

Examples of digital tools offering peer feedback are Flipgrid and Miro.

Flipgrid is a video-based platform that allows teachers and learners to create interactive
learning where students can respond to prompts, questions or assignments using short video recordings,
which helps students to enhance their creativity and reflect on their learning. Flipgrid assesses student
understanding, communication skill, creative thinking skills, and critical thinking skills of students. It
also has a peer feedback feature that allows students to view and respond to other’s video responses.

They can provide feedback to their peers.

Miro is an online collaborative platform that allows teachers and students to collaborate,
brainstorm, and organize ideas visually. It enables interactive real-time collaboration and allows
students to work together to share their ideas. Moreover, teachers can provide feedback on the
digital whiteboard and offer timely guidance and suggestions to students. Students can work together
and give feedback and provide some suggestions for improvement to other’s work. It encourages

students to reflect on their work and make revisions based on received feedback.

5. Self-reflection

Self-reflection is when teachers encourage students to reflect on their work, whether it is
accomplishment or challenges. Students can evaluate their actions and feelings of what they have
achieved. It involves self-awareness and introspection. Teachers can ask students to reflect on their
beliefs, values, strengths, weaknesses, and areas for growth. Self-reflection promotes students’ self-
regulation (Clark, 2012). Examples of reflection questions are as follows (TEAL Center, 2008): What
was your task, the ultimate goal, or the outcome for this activity? What are so important concepts
and ideas that you discovered/learned? Why are they important? How did you solve the problem or

tasks? Did you reach your goal? Explain. Would you make changes if you had to do it again? Explain.
An example of digital tools offering self-reflection is Ziplet.

Ziplet is designed to facilitate formative assessment and students’ reflection. There are fea-
tures to create surveys, polls, quizzes, and open-ended questions. Teachers can create questions and
gather feedback and reflection from students on their learning or their understanding of concepts. It

encourages self-reflection and continuous improvement.
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Figure 8. Ziplet (https://ziptet.com)

Table 1 Summary of digital formative assessment tools and its key features on formative assessment

Feature of formative assessment

Type of formative Example tool Digital learning envi- Student-centered Student collaboration
assessment ronment learning and assess- learning and assess-
ment ment
Entry slip/Exit slip Jamboard / / /
Quizzes and Polls Nearpod / /
Kahoot! / /
Blooket / /
Wordwall / /
Exercise and feedback ClassDojo / /
Whiteboard.fi / /
Classkick / / /
Peer feedback Flipgrid / / /
Miro / / /
Self-reflection Ziplet / /

Application of digital formative assessment tools for improving learning

In order to facilitate learning, educators can integrate digital formative assessment tools into
teaching practices. This paper presents the strategies for integration of digital formative assessment

tools in classroom as follows:

1. Integration of polls and quizzes: Poll students about how they did on the quiz

Integrating polls and quizzes helps collecting student feedback and assessing their performance.
Teachers can create and administer the quiz using digital formative assessment tools, such as
Nearpod, Blooket, or Wordwall. These platforms offer interactive and engaging ways to assess student
knowledge on specific topics. After students finish the test, teachers can ask them to review the quiz

results to figure out their misconceptions and areas of improvement. Then, Teachers create a poll to
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gather feedback from students about their understanding and reflection of the quiz such as which
question did you find the most difficult? Which topic was the easiest for you? How confident are you
in your performance on the quiz? Nearpod can be used to create and distribute the poll. Then,
teachers analyze poll results to gain insights into students’ perception on the quiz in order to adjust

their teaching approaches, addressing misconceptions or supporting students in particular areas.

This method helps teachers to gather insights and reflection from students about their learn-
ing experiences and use those insights to improve teaching practices to promote student engagement,

reflection, and collaboration in the learning process.

Table 2. Integration of polls and quizzes

Create the quiz Create and administer the quiz
Review quiz results Review the results of student performance QL"Z
Create a poll Create a poll to gather feedback from student ‘

about their performance on the quiz

Analyze poll responses Analyze the response to gain insight into student -

perceptions and experiences with the quiz.

2. Integration of quiz and discussion: Facilitate discussion about the quiz and what’s next

Integrating quiz and discussion can gain insights about student performance and inform teaching
strategies. Teachers create and administer the quiz. The quiz can have various question types, including
multiple-choice questions, true/false questions, and short answers. After students have completed
the quiz, teachers let students review the quiz results and provide feedback to them. This feedback
helps students to identify their strengths and weaknesses. Each quiz item can include detailed
explanations of the correct and incorrect responses to help students understand the reasoning of the
correct answers. Teachers encourage students to discuss in class about the quiz, specifically
misconceptions and areas for improvement, such as: What questions did you find most difficult and
why? Digital formative assessment tools can be used as discussion boards to help students express

their opinions broadly and creatively. Teachers also can provide feedback to the individual.

This method helps students to better understand the content and learning materials.
By addressing misconceptions, students can correct their errors and better understand what they have
learned. Moreover, discussion about the quiz makes the learning process more interactive and

engaging. The feedback in this process fosters continuous improvement in both teaching and learning.
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Table 3. Integration of quiz and discussion

Create the quiz Create and administer the quiz

Review quiz results Review the results of student performance QI-"Z

4

Facilitate class discussion  Encourage students to discuss about the quiz

results on the discussion board

3. Integration of quiz and exercise: Get students to create their own questions and find

the answers by themselves

Integrating quiz and exercise can foster students’ critical thinking and encourages active

learning. Teachers allow students to create their own questions and find the answers by themselves.

Teachers assign tasks to students to create the questions by themselves. Before that, teachers
show examples of how to formulate questions and provide the strategies for finding the answers.
Teachers then ask students to find the answers to their questions and provide the reasons for their
answers. Students can further exchange their questions to their peers and let them answer the questions
created by their peers. Teachers then encourage the feedback from their peers on the accuracy and

quality of the questions and answers.

This method helps students to enhance critical thinking and improve their understanding

about what they have learned. It also promotes active learning and collaboration with peers.

Table 4. Integration of quiz and exercise

Create the quiz Students create the quiz by themselves CREATE

Find the answer Students find the answer to their questions ‘

Facilitate peer review Encourage peer review and provide feedback to Quiz
their peers

4. Integration of quiz and reflection: Ask students to reflect on their learning

Integrating quiz and reflection helps students improve their learning and promote
metacognitive skills. This method is similar to the Integration of quiz and exercise, but it integrates

self-reflection to promote metacognitive skills to students.

First, teachers ask students to create their own quiz using digital formative assessment tools

and then find the answer of those questions and explain the reasons behind answers. Then, teachers
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ask students for self-reflection about the quality of the questions and strategies to provide the
answers, which show their learning process. Students can think about their performance and write
down their thoughts using digital tools for reflection.

This method helps students better understand the content. It can enhance students’
motivation and engagement in their learning process. Moreover, it promotes metacognitive skills by

enabling them to think about their own learning strategies.

Table 5. Integration of quiz and exercise

Create the quiz Students create the quiz by themselves CREATE

Find the answer Students find the answer to their questions ‘

Self-reflection Encourage students to reflect on what they have
done ‘

ANSWER

As a result, integrating digital formative assessment tools into teaching practices offers numerous
benefits for students. These strategies help to create more interactive, engaging, and reflective learning
environment. These methods support a more personalized and effective learning experience, leading

to continuous improvement of students.
Conclusion

Formative assessment is an ongoing process that collects evidence of student learning and
offers timely feedback for improvement. Digital tools can be utilized to promote formative assessment,
which is referred to as digital formative assessment (DFA). DFA encompasses three key features,
including digital learning environment, student-centered learning and assessment, and students
collaborative learning and assessment. These tools provide real-time feedback, monitor student
progress, and offer personalized learning experiences. This review provides various kinds of formative
digital tools that support different types of formative assessment, including entry and exit slips,
quizzes, polls, exercises, peer feedback, and self-reflection. Additionally, it suggests ways to integrate
these tools to design the effective formative assessment, such as combining polls and quizzes,
quizzes and discussions, quizzes and exercise, and quizzes and reflection. Selecting the right digital
tools to match with student’s needs and the specific types of assessment is necessary. For example,
Nearpod and Kahoot! are excellent for interactive and visual learners. Fliperid and Ziplet support
reflective learners. In addition to the tools discussed, several other digital tools could serve as
formative assessment tools, such as Google Forms, Plickers, Socrative, Padlet, and Formative.These
tools offer additional options for educators seeking to implement effective formative assessment in
diverse learning settings.

In conclusion, by incorporating digital formative assessment tools into educational practices
and encouraging students to take ownership of their learning and assessment, educators can promote
active learning and engagement. This approach also creates a supportive and responsive learning

environment, fostering continuous improvement and lifelong learning among students.
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Abstract

This academic article aims to present essential insights into digital technology knowledge skills
for operational practices in the learning society. It is crucial for educational personnel in terms of
conceptual understanding, theories, and the role of information technology. From the study, it is
found that the components of information technology and digital technology skills of educational
personnel include information access, information management, information integration, information
evaluation, information creation, organizational development in learning, and enhancing learning
outcomes. Educational personnel must possess competencies understanding, utilization, problem-solving,

and adapting to digital transformations.

Keyword: Digital Technology Knowledge skills, Educational Personnels, Learning Society
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Abstract

The objectives of this research are 1) To compare English reading comprehension ability before
and after learning management using augmented reality book technology with task-based learning 2)
To examine student satisfaction with the use of learning management using augmented reality book
technology with task-based learning. The sample of this research was 40 students of Matthayomsuksa
5/3 Semester 2, Academic Year 2566, Donmuang Thaharnagardbumrung School by using cluster sampling.
The tools used in the research include 1) Learning management plan using augmented reality book
technology with task-based learning 2) Augmented reality book technology with task-based learning
3)English reading comprehension ability test and 4)Satisfaction questionnaire. Statistics used in data

analysis include mean, standard deviation, and dependent sample t-test.

The research finding revealed that

1) The students’ English reading comprehension ability after learning management using

augmented reality book technology with task-based learning were significantly higher than before at

the .01 level

2) Student satisfaction toward the use of learning management using augmented reality
book technology with task-based learning is at high level. (X =4.42, S.D.=0.77)

Keyword: Augmented Reality Technology, Task-Based Learning, English Reading Ability.
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Abstract

The purposes of this research were to: 1) develop of virtual reality learning technology with
Inquiry based learning to find the quality and effectiveness with a required efficiency of 75/75
criterion 2) compare problem-solving ability score between before and after virtual reality learning
technology with Inquiry Based Learning and 3) Study the students satisfaction level on virtual reality
learning technology with inquiry based learning to enhance student’s problem-solving ability. The sample
group were 38 Grade 10 students that studied in the second semester of academic year 2023, selected
using cluster random sampling. The data were analyzed by using mean, standard deviation, percentage,
and t-test for dependent samples.

The research results found that:

1) Virtual reality learning technology with inquiry based learning to enhance Student’s Prob-
lem-Solving ability students was at the high content quality level (X =4.36, S.D.=0.57), at the highest
technical quality level (X =4.81, S.D.=0.29) and the efficiency at 77.05/76.37 the efficiency at
77.05/76.37

2) the problem-solving ability score was significantly higher than the pretest score at .01
level and

3) Students were satisfied on virtual reality learning technology with inquiry based learning
to enhance student’s problem-solving ability was at the highest level (X =4.58, S.D.=0.58).

Keywords: Virtual Reality Learning Technology, Inquiry-Based Learning, Solutions,
Problem-Solving Ability
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Abstract

The purpose of this study was to (1) develop the efficiency of learning management based on
computer-assisted instruction for Microsoft Word Program blended with the Peer-Assisted learning
management with the related efficiency criterion of 80/80 (2) to compare the Microsoft Word skills
of the students between before and after learning based on computer-assisted instruction blended
with the Peer-Assisted learning management, and (3) to study the students’ satisfaction towards
learning based on computer-assisted instruction blended with Peer-Assisted learning management.
The research sample was composed of 10 students in grade six class that assigned by cluster random
sampling method. The research instruments were comprised of 1) the learning management plans,
2) the test of the Microsoft Word program, and 3) a questionnaire to assess the students’ satisfaction
towards learning based on computer-assisted instruction blended with Peer-Assisted learning management.
The data obtained were analyzed using distribution, percentage, mean, standard deviation, and test
for research hypothesis with t-test for dependent-samples.

The result showed that

1. the efficiency of Peer-Assisted learning management blended with Computer-Assisted
Instruction was found at 78.40/80.60

2. the student’s skills in using the Microsoft Word program after learning based on Peer-
Assisted learning management blended with Computer-Assisted Instruction was higher than before
learning at the significant level of .01 whereas revealed the t-test value of 16.661

3. the overall students’ satisfaction towards the Peer-Assisted learning management blended with
Computer-Assisted Instruction was found in overall average at a high level (x=4.25, S.D.=0.74).
Considering in each component, it was found in average descending order of students’ satisfaction
towards teacher behaviors (x =4.57, S.0.=0.58), the knowledge contents (% =4.32, S.D.=0.73), the
learning management activities (x = 4.27,5.D. = 0.72), the media and learning materials (x =4.18,
S.D.=0.87), and the evaluation for learning (% =3.93, S.D.=0.75) respectively.

Keywords: Peer-assisted Learning Management, Computer-Assisted Instruction, Microsoft Word
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Abstract

This research aimed to 1) develop and find the efficiency of blended learning management
using cooperative learning with STAD techniques in computing science of Mathayomsuksa 3 students
following the criteria of 80/80 2) find the effectiveness Index of academic achievement and group
working skills 3) study the Mathayomsuksa 3 students’ satisfaction. The target group consisted of 30
students studying in Matthayomsuksa 3 at Ban Phu Lek School during the second semester in the
academic year 2023. The instruments included 1) a blended learning management using cooperative
learning with STAD techniques lesson plan 2) an achievement test 3) an evaluation of group working

skills, and 4) a satisfaction questionnaire. The statistics used in the research were percentage, mean,

standard deviation, and effectiveness index.

The research results were:

1) The blended learning management using cooperative learning with STAD techniques

lesson plan that consisted of four steps cycle: teach, team study, test, and recognition received a
high level of evaluation (u=4.86, 0 =0.022) and had standard criteria efficiency as 83.80/85.80.

2) The effectiveness of academic achievement as 0.6491, which showed that the students

had higher academic achievement at 64.91% and the effectiveness Index of group working skills as

0.7322, which showed that the students gained more group working skills at 73.22%

3) The student satisfaction toward learning activities was at the highest level (u=4.78, 0 =0.45)

Keyword: Blended Learning Management, STAD Techniques, Group Work Skills
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Abstract

The purposes of this research were to 1) study the level of creativity of Grade 8 students after
learning through creativity-based learning with moodboards; 2) compare the creativity of Grade 8
students after learning through creativity-based learning with moodboards against the 70 percent
criterion; and 3) compare the presentation skills of Grade 8 students after learning through creativity-based
learning with moodboards against the 70 percent criterion. The sample used in the research comprised
30 Grade 8 students at Karnkehathasai School, obtained through a cluster sampling method. The tools
used in the research included 1) lesson plans utilizing creativity-based learning with moodboards,

2) a creativity assessment form, and 3) a presentation skills assessment form. Statistics used in data

analysis included percentages, mean scores, standard deviations, and a t-test for one sample.

The results of the research found that

1) the level of creativity of Grade 8 students after learning through creativity-based learning

with moodboards was high (M = 60.27)

2) the creativity of Grade 8 students after learning through creativity-based learning with

moodboards was higher than the 70 percent criterion with statistical significance at the .05 level

3) the presentation skills of Grade 8 students after learning through creativity-based learning

with moodboards were higher than the 70 percent criterion with statistical significance at the .05 level.

Keywords: Creativity-Based Learning, Moodboards, Creativity, Presentation Skills
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aglunangaIuNUNAINSAN YT WA, 2551
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dmsusEAUTULsSUANYInauUA FvAausdTuIU
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AN aannyviaiy WekSeulvinueunnneud?
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Rapuluindauzdodnwsenfanssulinien Juug
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nszAuNsReuiLaylimuusihiugSeuneligiSoy
anunsaunUymianigniinle wisusin1sdananeu
Tunsvihanubidussuuiasiiananuiianysal wie
duaSuunuinsiseuininnnnuAnasassAlame
auad lagliiSeuldnaassaianaiiuaingunsal
dl 1 a VY a Y o v
Mannviang wlantval \WalemaligSeulavinnueie
anuitanelanasludase In1sysannsssuunishn
a319assd Weulsdliiindumunisseus laeiasuaing
nsseuinAalsuazysannsauinnetela
Shedd and Coyner (2015) laszyinmsinin@ads
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wbinanlafneiu Wunsatvayulianlandoy
ANueInaUINtuNsasuUaslunwlisanuduy
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FJUUIIN BIT8MINNTLUIUNTUULANIINNTINYE
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wilahensanenen (Delivery) Joya unua 1AsIng
wazdatauanFiuauanaulugiiasunay
visonniiiausluguanauaznguiianeiiioadns
audlalvinssiu diseulugadagtunaneauiiniy
mmsaLLaxﬁﬂwzﬁugmmemﬁﬂwmiﬁamm
fosnserls shliFuansilslaidile dansdeansid
Uszdndarnuazdaiauszylinnauneiiu
anunsaiilagthildedregnies msdeansiidaauas
Prglsiynaudiiugagsmneidaeu (i anuindiug,
2558) waziduiinueiidAgyvesnisviaugalval
A lunsudtamuasindulalunislidindsea iy
n3danisiieusiiuansisnseunisisouiues
wangmsununardlidaaiuluinvenisdearsiu
n1siaueuIntn é’w’ﬁuﬁﬁam‘hL‘L"Ju%ﬁaﬂﬁ%’ums
Hndudinwrnisunausliiinninudiuiguasy
Andsgansan asvilvdiewinnisiaunlusu
dnaue nsdeanslidnlanssfunazsadurinue
fagtelsigisouinmihlunsusznouennmsinu
TusuAndnee

naseuduuuassassalugiu (Creativity-based
Learning) Lﬂuﬂ’]iﬁﬂuiﬁﬁﬂ’;’mLLG]ﬂG]I']Q'i]’]ﬂmiL%EJu
wuuiindiiulvgiTouriessn widefmuiines
nsiseus Anuansalunsieniesdeyaladnesls
HumuAnuiu exlsfudeifiante exlsianuindede
wndfesifiedla nsBsuiuuviivasundamisaoy
TlunuimsiiudiFeudud fyuazairiainee
whowan 3oy qewdd uazaue (2562) lananm
wenINESEuarlatANUANIAT Y Salarnnuinye
Tumsdoans mavhennduiiu nwelunsGous uas
fdnyiian Aevinuglunsinasnsassd laonisdnnis
Feouduseanidu 5 Funeuldud (1) nseduauals
(2) sailgmuazuiangueueniuanla (3) duatim
Joya (4) Ynauenany uag (5) Useiiluwa Faifunis
Sounisaeulagldnisseuslugluuvadnassadu
51 unsBeuiidugoudugudnans fgduuy
miaauﬁumﬂumaimsﬁé’aamfmﬂuﬁémamm
azanluvaziseudvesiseu Milainsldniuda
afsassrvesnusafuiinasSianinsoinmunogng

sotdadlusunnnyinlminyinyeAnIssen 21
ANSNAIUIAINUANAS19ETIALALNYENISUN
wuslulagiuanunsaldiniesiie (tools) agravann

Na1eA1NUTELANMUNTEIAUTTASAYDINLY LYu

=3

SCAMPER, Storyboard, My mapping Judu @
Moodboard wianszauuaniensuaiduaiosiend
Uszanzamlunisihunduedesiiefitnewmunniy
AnadeassAuazinuenstaue eseidnuae
wiu Aewdunszanufisiusiuanudn wazussiunala
#1199 HuN1stdgUnm Yeninu vsedegeasingaiu
wUsznauiy Tieswnulandviertefismun uéa
auessnuniuLuIAnvesduA S anan il
ﬁﬂﬁ;ﬁﬁma%’waisﬁuazqﬂﬁwlélﬁumwﬁwﬁmaﬁ’u
drulngjaziiunisld Moodboard Tugmainnssu
widurionisesnuuuiiewiauedessviowuida
Adudunuuuianssuly Tneiisns fe (1) dahde
wiolandfaztnauowurfandnduel 10810l
wuansle ddunarguwuuegnels (2) siusiuuae
WAsTides 1 sUnw fdnes N1 Tnudsng q
finsstulandfigaliludonils (3) vundesZes Sans
MesdUsznevlansariauenuAniindlile
Wieldiiuninsiuvesdafimdazasieassa
(@) Tdosune ien1sdeansiiiuiiv Lﬁalﬁmjmﬂmma
visegniidiladeiidesdolidaiau (afun guading,
2563) frewmaiaails Moodboard LHuiAdasiie
fannsaianamuRnad1sEssALasnuenTLEue
IFagnadluszansam wWiunmdaawiioninudila
ATINY ATIOIUAMUABINITIUNITRNRIUIGAAIMNTTY
ﬁéfaqmsmmLLﬂaﬂIw:JLLazgamqﬂ agglsfiniy
é’Qﬁﬁﬁ%mm%mﬁaﬂizmu Moodboard snlglunisdn
nsseuiivAalvegtesun Idesauladunly
ﬁ’umﬁmmsL‘%&JuiﬁﬁmﬁaﬂzLﬁ@lﬁﬁm‘%auﬁ%aua
ALAALAZNITEDNRUUTIdEnAdaITUNITIMeIY
YosAgsia eimuliinGeuinauAnadsass
wazduasulily Moodboard Hninwenisiaus

=3

ndgymuagaiudiAgaenddgideded

D

<

anuaulanaziinisiseuiuvvaisassadugiu
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Moodboard mlumséﬁ'mmsﬁau@ﬁaﬁwmmmﬁm
a¥9assAnasiinwen1sulauevo NS udy
Tspudnu i 2 %QﬁﬂL'%aummsaﬁ”ummifuaz
Uszaunisalifioduasuniufnadieassalunis
g519assanaurauAaduaznisunauein luusuly
TutinuszarTunagluounnla

I UILaIANTAY

1. iefnunsgiuauAnaiisassivestinGeu
FussonAnu1d9 2 udnIoudioninioud
wuvaseassAadugiusuiunseaiu Moodboard

2. lenBsuiisuanufnaiisassduesine
FussonAnu1d9 2 udnIoudioninioud
wuvassassAdugiusiuiunsgaiu Moodboard
flunaueisesas 70

3. WlenSsuiisurinugmsthiausveainiGou
FudsonAnu1d9 2 udnIoudioninioud
wuvaseassAdugusniunszaiu Moodboard fiu
\neueieeaz 70

AUNAFIUNTTIAY

1. ANUANES19ATIATBINLS YUY U SEUAN®WN
U9 2 ndaSeudmensiseuiwuvaisassddugius
fluns¥AU Moodboard ganinnaueisesas 70

2. Min"rNSULELEYINS suTULseUANW U

1 2 naSeurensieuiwuvaiassadugius
funs¥AIL Moodboard ganinnaeisesas 70

s
YBULVANITIVY
1. Usgrnsuaznguiieeng

Usgennsnldlun1side laun dniSeu
FJuslseudnwn 2 dadangannumuas d1inauen
nand NssuluniaBeui 2 Yn1s@inwl 2566 91uU
Navun 5 1535eu JUniSeuyianne 236 A (@1nn1s
AN NTUMNUNIUAT, 2566)

W " Al a v Y 1 o a g

naudiegeildlun1side laun dnSeudy
o = A = ' o o
AsouAnwrUN 2/1 Tsassunisianginngy §iia
nWNEMIUAT dinauarand Mseuluniaseu

'
=

1 2 Ymsfinw 2566 TawautinEeu 30 Ay langy
fegnsnnmsduuuungy Taefdunounisduded

1) dalsadouionun 5 Tsa3ouldlsado
nsianeimee SideSsutulsennuU 2 $1uau
2 Vos fidnZeuavan 60 AU

2) duadsuduiisenAnuti 2 lsaou
MslAnETNTIE Wi 2/1 fduiutniSeu 30 Ay
WleLdungusnegng

2. fudsildlun1sise

mwdsau laun mMsiseuiuuvaseassd
Wugusiuiunszau Moodboard

FaUsenu laun (1) ANUAAAS1NETIA ey
(2) Minwen15ULEUD
3. JenudAnvianiy

a 1 v

3.1 nsifeuiuvvaiiassadugu (Creativity
-based Learning) vanefs n1sdnnisiSeudiiy
THgiSousouiedaiudr uaziinnszuiunisin
AATgvkarAnaieassd MsSeuiuuvaieassa
Wuguldsusuifauiannisieuduuuldlam
JugrusaznsiauinnuAnadiassauuun1sAauLuuL
984 Edward de Bono figagavianglvifiSeuiamn
vinweidnduluomen Wunsduaiuinninnissedu
AISuUUAL Fsmsdnnsdeududieonidu 5 duney
dun (1) nszfunnuanla (2) dellaymuasutangs
muanuaula (3) Auatwndeya (@) diausnay
uay (5) Ussllluwa

3.2 N5¢A Moodboard vanes ie3esilo
TunsnusiuanuAnasvassAkasusadunalaig 1
WU LANDRaNINYBITIBYARAYIETIENGY Ineiionly
JUAN TBAu dnwaurdIsnys uasd unUsznauiu
Tnsanulandvdoanunisaiidivun a1ansaaiis
Tusduvvesuladiazsunuunszay

3.3 n1siseuiwuvadeassaidugiu
JfunsgA Moodboard  vsnefls MITANTSEEUS
ftounAnnisieuiuuvaisassddugiuanld
funszau Moodboard fiaguszasdiiteloiiseu
TauAnassassdlumsaiismanunietunuials
Tnennaueuunszau Moodboard dadufiufiuans
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nanuiFedldsUnn donnu fshys uazdunthiaue
wiAnRsipenuuY duneu medamsGeudivuatiuasd
Hugnusaiunsgaiu Moodboard i 5 sunaudwialud

fufl 1 nszfuanuaule Wusuiigaou
nszduamalavesgiSeulaglddosuuuusig o 1w
amns1iin mwadeulm wazvied iensedumnufn
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mameulunsaiwanufaly

fuit 2 éiy’aﬁzymLLazLLﬂamjmmmmaﬂa
Buduiigizoutesudelgmilnuesasds a1niu

JauvsngugBoumuanuaulavienudam finy

fuil 3 duatndeya Wutuidizou
uiaznauAuateyaeINuIasing 9 ilenouliym
Tungquuenued NMIAuAITeyaiduligSe UL
Anoun3odtnisadrmanuAavslvliuinian
yanvanegULUULNTign TntudadeniBnsinrias
vindunaaulunszau Moodboard

fuil 4 dnauenanu HuduiigFeu
wiagnguiniEueNauAaUrUUnSEAU Moodboard
lagtdulviglSeuUenta L WIANYEIHANUNGY kaY
LansnNARALaTaTTATUTINgluaIy Teay
PIgUITINYENTUNaUD RS By

fuil 5 Ussdiunas Huduiiaguas
Unisguiniulssidunanuveusdazngy wieulv
foyatiounduiieimunsdeusluniely

3.4 ANUARATIATIA NUNETE ANENLNTD

TunsAalininalnananewdyy weaumuduius
yoadasine q flegsousiouinaudnuvani
lunsa$rsnasude Moodooard malanddifmuals
ansadaldtheuvusziiuanufnaineassaigide
fiwuntu Huwvuvssiduranuvesineulaeld
scoring rubrics UszUMUBIAUIZNDUVDIAINAR
a¥aassn 4 sy lon (1) anuAediEu (2) mnudn
AdeAFY (3) ANUAREAVEY Lag (4) ANUARALIBENADD
Tuwsiazsuliinzuuumuszduaua 4 sedu daus
1-4 Azuuy Ty 16 Azuu

3.5 iNeNI5ULEUD MUIUHE AINEINITO
Tun1sgrenenwufniiediauerauMoodboard
vesulesluguanavieNuszyuvy annsainlilag
wuulszidiuiinuenisdnauefigiTewauiiu
WunvudsnangAnssunazlinziuuny scoring
rubrics lagfiansa1aINeIAUsENBY 4 AU Laun
(1) dom (2) msldnw (3) mslddndes uas
(@) ypdnamuazA v luusiagaulingwuu

o
Y '

faus 1-4 azuuy 53 16 Azuuy

3.6 \naiseray 70 el Azwuuiildann
N1TIAAMUANAS 19T TALAEYINYEN1TUNEUDUD
Pnidsuduisondnu i 2 udnldideulaeld
maseuiiuvadsassaugusiuiunszaiu Mood-
board fif3osaz 70 InAzLuLRY Funaeiseray 70
Wutnasiiimvuetulnedsanninusiilsadou
nsiavgimseaanislunguanssmsiseuifats

A5a U158

1. w3asflefildlunsive

1.1 ueun1sdnnisiseuslagldnisiseus
wuuaseassAldugiusauiunsza1u Moodboard
e iauAal 1o 5w unuay 3 9alus sy
15 F3lus sunsUssifiueusm e e sUsziiu
mw:il,%msmgyﬁmu 3 auldARRsALINZAL YD
LLmumi%’mmsL'%auifﬁ 1 WiAY 4.70 WNUNITIANIT
L'%auijﬁ 2 Wi 4.81 LLmumﬁmmsﬁauiﬁ 3 WAy
4.81 Lmumﬁmﬂm’?auifﬁ 419U 4.83 WagLAUNT
Fam33eusl 5 Wity 4.75 usunsiansSeud
oluszfuimnzausnniign

1.2 wuuUseiiuanuAnas1eassa [uluy
é’amquaﬂﬁmawamwmﬁﬂL%EJuLﬁ'a??uqm
uRAazlay TAAZLULLUY Scoring Rubrics Usgiiiu
2IAUTENDUIDIAINUAAES19ETIA 4 AU LakA
ANUARTISY ANuAnAdeId AINARBATYY uas
ANNANAELEYNADD WAREATUITATLUUAINTEAY
AN 4 530U 500U 16 AZLUU ATIVABUAIIUAT
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m:uLﬁ@%ﬂﬂa@%wmﬁmau 3 AU laded
AudanAdes (100) whiu 1.00 mntanilunsaes
fuiiniFoudlaldnguiiedraiioniainudesy
megUszidiy 2 Au (nter-rater reliability) lnans
mendulszavsanduusues Pearson Idiviiu 0.81
LLam’hﬁmmwﬁaﬁuqq

nsulanaszauauAnas1eassAvinlag
Uszilluniendein1sIanisiseuinuununisin
NSSEUTIUIL 5 U wavipzuuuTildudaziay
15y Antduazuuufiy 80 AvLUY wagivun
NS InSERUATIARES ISR 70-80 ATLLL
yneds seAuINTign 60-69 AzuLL wanels sEdUNN
50-59 AZLUN MHED SEAUUIUNATY 40-49 AZLUU
wuneda syauneld findn 40 Azuuy wuneda
faUTuls

1.3 wuussiliusinwensduaues 1Ju
WUUFINANGANTIUNITUNAUDITUVDIUNLTHY
SloAuanusiazuny TWAzuuuLUY Scoring Rubrics
TnefiasunaInesausenou 4 au laun nsanenen
o msldiniwn nslddides wasyadnninuas
My wazduiiinasinnslirsuuudus 1-6
pzuuy 59y 16 AvULY ATIREUANNATIINLTE
Tnegidenmgysum 3 au léfvilnuaonadas (00)
Wiy 1.00 91ntduthlunaaestutndeudldly
ngufegraemaudesiudiefusuidu 2 au
(Inter-rater reliability) TnsnismaAtdudszans
ANFUNUSVDY Pearson LatvinAu 0.78 LaRAII
firnuidesiuge
2. maiusIvTudeya

ms‘i%’ﬂﬁmmuLLmumimaaaLwUﬂdmﬁm

fimsaouvdmaans Inef3snafururudoyadil

2.1 AniuN15veRYyINlTITEUNTIANE
vimseifiennassdnnisiiouduasiiusiusuteya
UYBINGUFIDENY

2.2 a%m8'3’61qﬂszmﬁuaz?gumﬁmﬁu
msseunsaeulnglinmsSeuduuvaiassailugu
$2uAUNTEA1U Moodboard Lileduaiuniiudn
asassAkarinuensinauslvinguilegansu

2.3 AU UATILNUNTIANITS B
wuvaseassadugiusauiunsza1u Moodboard
$107u 5 unu unuaz 3 dalus 1 adaedua s
natlumsasu 15 2l

2.4 Tuusiazgunun13dnnisisews dnisey
4519855ANAUIIN Moodboard agtillauanad
A338vI1N15UsELiuAINAnaTeaTIAkasinye
nstdLaue warTuiinNanzuY

2.5 ndsniasadunisdanisFeuiasu
4 5 unu §Adefunuradeyaiomelulszutona
MNeEDALALIATIEINANITITE

3. MTIATIENtaya

3.1 ANWITEAUAINANAS 9ATIAYRITINIS Y
Hustseufne U7 2 ndaFousonsFouuuuaiisassd
\Hugruuifunszanu Moodboard Tngldaifiugu
Igun fnade uavddouuunnsgiu

3.2 1WSgUBUAIIUANATI9ATIAYE
tn3suiuliennu il 2 ndadeudensFousuuy
asnassAdugusniunszaIU Moodboard futnausi
Sovag 70 lagldadd t-test for one sample

3.3 Wiguiguvinwensinauevestinsey
HustsonAnudi 2 vdaFeusensdeuiuuadasd
\ugrusiuiunsza1u Moodboard fuinausisesay 70
1neldadia t-test for one sample
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~ P Y] a v I3 o a & o P Ay al o a % a Y
nouil 1 wan1sAnwsyauauAnasassAvesineutuliseufnu Ui 2 nauseulagldnisseus
wuvaseassAldugusmiunszau Moodboard
A15197 1 ATLULLAETEAUYDIANUARASI9ESTATRINNIS suTuseUANw TN 2

ALLUUANMUANES19E5A

FJIUASHUY

AL S 1 S 2 ASadi 3 adsdi 4 Asedi 5 80) U
(16 AzHUY) (16 AZLUW) (16 Azuw) (16 Azwuy) (16 AZLULW)
1 8 10 12 14 15 59 J1unang
2 8 12 13 14 16 63 4N
3 8 11 14 15 16 63 N
4 8 11 12 14 15 60 un
5 8 10 13 14 16 61 un
6 8 10 12 13 15 58 J1unang
7 8 11 12 13 14 58 Jr1unang
8 8 10 12 13 15 58 Junang
9 8 12 13 14 15 62 N
10 8 11 12 14 15 60 un
11 8 12 13 14 15 62 u1n
12 8 11 13 14 15 61 u1n
13 8 11 13 14 15 61 an
14 8 11 13 14 16 62 1N
15 8 10 12 13 15 58 Junang
16 8 10 13 14 15 60 un
17 8 11 12 14 15 60 u1n
18 8 11 13 13 15 60 u1n
19 8 10 12 13 15 58 Jr1unang
20 8 10 12 14 15 59 Jrunand
21 8 11 13 14 15 61 N
22 8 10 13 14 16 61 un
23 8 11 13 13 15 60 u1n
24 8 12 13 13 14 60 u1n
25 8 11 13 14 15 61 an
26 8 12 13 13 14 60 1N
27 8 11 13 14 15 61 N
28 8 10 13 14 16 61 un
29 8 12 13 14 16 63 u1n
30 8 10 12 13 14 57 Jrunang
Aady 60.27 un
a'amﬁmwummgm 1.62
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N A a 1% % o Y = ~ A v
NPT 1 kanaziuLRisaNuAnas1asIAvesiniFeutulseufnw U9 2 Wi 60.27 Az
druleauuinsgu 1.62 sglussauiianunasisassdun Wefinsanezuundusieyana nuinfitniseu
S a v . o 13 a & v v o ° a & v
nflenuAnaeasfegluseaunn 1w 22 au Anduievar 73.33 uaztiniSeudiuiu 8 au Anduievay
26.67 fanuAnaiaassalussauiiunans

poufl 2 namaUSeuiieuanuAnasassAvesineutuliseudnun 2 vdsdeulagldnisiseus
wuvaseassAugIuTIniunszaIu Moodboard futnausiesaz 70
A15197 2 M5 ULTBUAMIUANUARNAS19ATIAVBITNS s UTULTEUANYITUTN 2 Aunueisaeay 70

AUAR . o ineaisasay —
Y . FuNSeY AZLUUTIN X S.D. df t p
GEMRGEEL] 70
wdaGeu 30 80 56 6027 162 29 1445 000
*p < .05
9N915°99 2 Wianl3euiisuAadsnnufnastassAvesiniEeugdianiiiu 60.27 daulsauuinsgiu

o o a

1.62 fiuinausinifimuniegas 70 (V38 56 AzlUL) nuganIunasiinvunes1lted Ayvnsadiiniszdu .05

£

nouN 3 HansiUSeumsuTinwenMsinauevasinissutuiseuAnwIUN 2 ndsseulagldnsieusiuy
assassriugusiniunszaiu Moodboard Auinausisesaz 70
M13199 3 MsSeuiisurinwensiauevesinSsudulseuAnuTwln 2 dunaaniesas 70

INWEAS U ineuaiseas —
R v o AZHUUIIU X S.D. df t p
taue niSeu 70
NS 30 80 56 60.17 2.00 29 11.40* .000
*p < .05

INENTIN 3 wansAaderinvensinauevesinssutulssuAnutuln 2 vaaseumensseu;
wuvassassAugusmiunszaiu Moodboard Wiy 60.17 azuuy dudsnuuinnsgiu 2.00 dewssuiiiey
funaeiiimuesegay 70 FadAwindu 56 Azwuu wuhvinvensdtauevesinssutuliseudnuln 2

o o a [

gandnaeinivunegnitudAynaiinsedu .05

anUs18NaN15IY

nnMsfnwEes MsiaLnANLAnaaTIA
waginwen1suauelagldnisiseuiuuvaineasse
Jugnusiuiunszaiu Moodboard dwsuliniSeu
fustseufnud 2 annsoofunenanisfinulddd
1. sgAuANAnasIsasIAveslinisey
Fussenfine il 2 uduFousonmadeudivuainuassd
Jugiusafunseaiu Moodboard fidaduegi

u
[V Y

60.27 agluszauinn Matliileawnannsdnnisiseus
wuvadassalduguliinguszasdiiolig S ou
ldmnufnasvassAlunsasuranumsoduIuAaUs

WINNAITEBULULAS AT sATugIulsENO UMY
N38UIUN5 (Process) kagN15ai19UTseIN1A (Context)
ludunszurunisgiluagiosainnsniraunudn
ANTTUALATUAUANATINATIARILNITADAUNTN
inllufanssumsBeunsaeuneivisng q iensedu
lfSeulaiauianufnasisassdannisufun
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Abstract

This research aims to 1) develop a learning management system incorporating gamification
principles with the Scratch program 2) Compare the learning achievement with the criterion of 80%
3) Compare the computational thinking abilities with the criterion of 80% and 4) Study the satisfaction
with the learning management system incorporating gamification principles with the Scratch program.
The sample consisted of 41 Grade 4 students from Kasetsart university Laboratory school, in the
second semester of the 2023 academic year, selected through cluster sampling. The tools used
included 1) Learning management plan 2) Learning achievement test 3) a computational thinking

ability assessment and 4) Learning management satisfaction assessment form. The statistics used for

data analysis include mean, standard deviation, percentage, and the One Sample t-test.

The research findings revealed that

1) The development process of learning management using gamification principles along

with the Scratch program to enhance computational thinking skills consists of 1. defining objectives,

2. analyzing learners, 3. designing learning activities according to the ADDIE Model instructional design

steps, and 4. applying game mechanics

2) The post-learning achievement was significantly higher than the 80% criterion at the

.05 level of significance

3) computational thinking abilities significantly higher than the 80% criterion at the .01

level significance

4) The satisfaction with the learning management was at the highest level.

Keyword: Learning management, Gamification, Scratch, Computational Thinking
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aulanazlinnugulunisiSounnnu (Nquund
\iFUngady, 2565)
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FUNAFIUNNTIY

1. ShiZeuiiGeusendnnmsnudfedusuiu
TUTUNINALATYIAINAINNTONTARLTIALINGINIT
\n9ISouaz 80

2. ThiZeuiiSousmendnnisinufifladusiui
TusunsuaunsvinadugvdlunisFouganinnme
Souaz 80

YDULYANISIAY

1. Usznsiildlumsisonsedl fe thizoudu
Usvaufnu Ui 4 TsadouaSauiauniineg de
nunsmans Audideuasiaiuinisiinm AABEuT 2
Un19Ane 2566 91UIU 285 AU (7 Ho9LTuw)
FaynieaiFouiinisaazamuaiuisavesiniiey
\e-nans-seu Tudhsdwiivi 4 fu

2. ngusegneildlunmsidended de 1. thiFou
syiutuUszaufnu Ui ¢ TsaSeuansnuiamminetds
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Imsfinwr 2566 S 41 au (1 Foadew) Feldulag
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3. emiildlunisise ﬁ%%’ﬂﬁmumﬁam
dieldlunside mnseivinelulad ¢ Gneanis
Muna)) dretben luddinit 2 nisesnuuuwaY
Feulusunsuagnsine lngldwonduisuiodensiam
YORANAIR T1UI 1 %ﬂwmiﬁﬂuiﬁaq NN598NLUY
Lar@eulusunINeg1dIY MUNANGATUNUNEAIS
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4. s

4.1 fudsau A N15danIsiseuinig
nannSUTATUTWAUIUT LN TUALATY

4.2 sy Ao wadugnsnianisdey
ANEINITOLUNITAALT AU A TNTInDTa

| 19

san1sdanisidsuimendnnisinudiidusiuiulusunsy
AuASY
5. mdeudnsiianig

5.1 wuddiadu w1efs N39S
nsaeuiildiny Tasthwdnnisiugiulunisesnuuy
nalamaiduinusnuszgndliluuiunduilalinsauny
Tnodansanimwandesliadounisiauny ionszdu
TiiniSpulidiusinuazairansegadalunisiseus
TfutinGou smeTsmsiaynauu neflosduszney
2 dwfte 1. nalnvauny (Game mechanics) {ungunaus
waznsldneudng 9 fagvinlfiAnanuaynauy
Antu Feanansashluldiuailileng Usznoudae
1) Auszaunisal/azuuy 2) iWhvng 3) nseaugiin
4) \fiousaufiy 5) AuTiinie 6) 1an was 7) veseia
2. warmvaany (Game dynamic) Wunwgfinssuy il
gnranAulagnalnvadny

5.2 MIAATAILIN NNBET ATTUIUNT
Tun1suddanifivainvals daen15An3iasnen
aéWQﬁLuamaLﬁu%umau ienm3snsuidamilugy
wuufianansahluyszinanaldegnaivsyaninmlng
f0sAaUsynou 4 diu A nisuuslgnilng
Hulgymeos Msfiansanjuiuy nsAndanusssy
LA¥NITONKUUSANDITIN

5.3 TUTUNTUALATY NUIBT8 unannod
‘Lum3L‘%WiﬁmmiLs‘ﬂauIUiLmsmﬁﬁmuﬂﬂaﬁfﬂ‘iﬁa
Fuminende MIT WelnTnvzaupnduiuduney
AUARES19aTIA Tudnvugreinisiisulysunsy
‘Lugﬂuuwﬁaﬂﬁwéﬁ Adrenseeinge’ Tneiidi
Usznounan 3 dwuman As 1191 (Stage) Mazas (Sprite)
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1. 53108U75738
myifensaiiumsideuuunguihegnuion
1Ay IANAIRNIZNIITNAGBUNRINAADY (One-Group
posttest only design)
2. wdesdlefldlunside
2.1 WHUNITTANISITEUTAIENANNIT
nufifliadusaudulsunsuana syl oW
AMaIN1salunIsAnEeAIuIN dusutniseu
Fuuszaudnundi 4 Felduneunisesniuumaiiou
nsaeusy ADDIE Model Tnefigndutunisiamn
5 dupou el
2.1.1 Fumsieeiuas oy (Analysis)
1) AnsgidiEou tWud dnSeudy
Uszau@nwdil 4 meFeuil 2 Ynsfnen 2566
InenslakuvaauauEiu Google form
2) AnwnasgIuLasiIt avesansy
nsseuFInermansiasinalulad sedvmalulad
(mernsdnn) egluased 4 welulad savdngas
uAuNaNstuugIY WMsAnsIY 2551 (adudiuuse
WA 2560) nangnsanufing Useneumelasaiig
371 Ysranaeividomusazmisenafeus
sutsenasuasnuideiiieitestunsdansFous
mEnanNINUITLAdY
3) Anwuagiiasetianans U3y
fifeatostundnnisinadifiedu a1nunAn nquisne o
Tnefosdusenou 2 daw el 1) nalnveanu (Game
mechanics) \ungunasinaznislidnousing o flag
vilAnAuaynauwAnty Seanunsniluldsy
aaiiladlanu 2.) wathweany (Game dynamic) 1
wAnssuiignudnsilasnalnuesin
2.1.2 Funseenuuy (Design) aanluy
LUK UNNTIANISITBUSAendnn1sinudiiadu
$rufulUsunsuaLATY LilaWauA1Na11750
TunsAndsuan dwsuindeudulssondnud 4
1) MvuadngUszasRnisiseusves

WHALITD

2) izu%umauﬁuaamiﬁm
WA Usznaume 1.) @519a21u81uney (Tinkering)
2.) N15vuTINAY (Collaborating) 3.) AUARA
a3wassA (Creating) 4.) af19isnisunlugaunnsas
(Debugging) 5.) ANUNYIBUN (Persevering)
3) DBNUUULKUNITIANTTISEUS
AEnanNISNNNALATY
3.1) Yinadldannisiase
Aseulute 2.1.1 weenuuuianTTy
3.2) ARLNUNITINNITITY

v Y

sArgnannisinuiifiiaduniuiideveinisidey
WHUIANT3
2.1.3 Sumswaiun (Development)

1) a$auEuN1SIANITITEUIME
nanasinuiidliadusiAulUsunsuanasy §1miu
Fndsuduuszondnuil 4 TsaFouasauns
WINEIRBINYAIAERS AUIITBUALTRILINTANK
MAGeuT 2 Umsfinw 2566 S 5 unu TRy
600 wit FsluusiazusumsdinnisSeuduszneusie
WASFINNTTEUYT TR ansddny/asenaFous
WNUNANY AUTEARIANTSITEUS NTsUIUMIIANMTISeu3
Tneldmdnnisinufifiadu Feuasumasnisisoud
MyinuazUseiiiuna Juiinudanisianisiseus uae
manuINGeliomaonadesturatesine o Tumie
3133 Coding by Scratch AniN15BRALUUNITISEY
NSERUANUNANNTT ADDIE Model

2)vhusunsdaniaGeusiteainaty
TUl%er9sdiusnunsaaaeuanugnies wanzay
wazt I USUUTe wiluanuduwugi

3)UIMHUN1TTANITITEUS
fsudge uAlvmuduuzihweenasfivinwud
wiaunuulsziliulssifiuniuaennaesluly
fidmnyduden swau 3 v Tnefiguaudffe
ugiluszaunisainnsasuluaivifiiieadesiy
edyinensiwinlitesndt 5 U ain1sfing
Taisndnsedud3aien euszdiuununissnnis
Bous wasfidemaiunsiauazussidiusa S1uou
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3 v Tneilgnuand@fe \Wuiiduszaumsalsnunisda
wazUszifiunaluanviiiieadostuseiviineins
Ao litfesndn 5 U ydinmsfnelaisindisgdu
Uyayien tieuszifiuuuuianadugrinamsisou
WUUUsZHIUANE 5 lUNSARLTIAUIN WAZWUY
Usziiunuianaly AsI9aeuANgNABIvRINITlY
791 ergaNTe e msdnianssunseus
snaIsn s TauarUseidiuse WlerradilsnuiuUss
uiloununisdnnisdeusliaonadoununyaubeiy
wagliussgmudimng Tnefiderngasvasy
ArIzaNmILon uardssifiuaiudenndes
Ingldrnviiauaonaaed (Index of item Objective
Congruence : 10C)

4) theansusdiuangiBernsy
3 yu N1AAEANOMANAINTDUHUATIANST
Seuilavreiafvilanugenaned (100) winiu 0.5
JuluFsazfioifinnuaenndoslunisiiluliass
funguiiegna danansusziiuangidenvey 3 vinu
Tunnuszinunisysaifiugdan 10C Wiy 0.66-1.00
afimnumnzan ansnseillddansGousle

5) tuHUMIIANSEBUIUTUUSS
uilumuuuzihuasdoiauauusvosiomagi
3 v ilelauysaidstuuaslviussansidmne
Aeuthluldlumsdnnisseunisaouass

2.1.4 Fupsildld (Implementation)

Va o o

1) WYY

Y

WNUNITTANTITITOUS
lunaassldfureaiouillingusosis

2) {RpUTuUTIuNUNTInNTSLSEUS
naslanaaedld

3) #I78UILNUNNTIANTITEUS
woualulda3stunduieths

2.1.5 Fumstssdiuna (Evaluation)

AIdeaniun1sinuarUsziiiuna
UL UNITIANISISEUIAIETANAISINUTHLAYY
Sfulusunsuauasy dusuinGeutulssaufing
Uil 4 Tow 1) UszidunadugrisvnansGeuvesdiFou
Tnsiguiuinne 2) Ussilluanuaiaunsalunisn

Fernwind way 3) Uszilluanuiianela lnonsinuag
Ustiiumaria 3 519013 ffeldviinsUssdundsann
AeulaunsInnisieuimendnnisinuiiiady
SuiulUsunsuauAssATUTa 6 §UA%
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a v el e o
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nsldnw1 ANUATEUARNANULEENT kAEA LAY
Y99UDANDY
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ALTEYIRMUien U 3 vivuuseily
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2.3.2 AAszsiilon ansvdfy way
AUTTAIANIISUTIINUNUNITIANTELUS arinug
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widmeuinaglateay 0 AZWUL 53 10 ATLUY Uay
ToaouUiUR 1 90 10 avwuu sduaziuuis
20 Aztuy lnanuunaaeuUf URAldnaeinslinzuuu
WUUFUIA

2.3.4 tuvunasouiiaiisdully
919136MUINwInTIvERUAINgNAB N AN LAy
WuUuUge wile

2.3.5. thuuunageuiiuiuuss uwily
mufuuzthyeseseiunuud Ul deangy
A IauarUsTiuNG F1U3U 3 YU ATIREBUAIINASY
o Togusrasd uazlseiliunudennaes
Ingldiviinnuaenndos (10C)

2.3.6 wamsUsziiuangideny
74 3 viu wienesifiemamnmsesuunadey
Tnesasdiaduiinnuaanados 100) Wity 0.5 Tuly
Jeaghendanuasandodlunisunluldaseiungy
Freg193amwan1susziiuangi3eavig 3 v
TuynUszinunisdssdiufia 10C Wiy 0.66-1.00
fanusnzasansatluldla

2.3.7 duuunaaauNIUIuUse
usuuriuastelauoLLE TN IRy 3 iy
diellen ey saiinniy

A5199 1 NN IIAZLUUTINENISARLTIAIUIN

2.3.8 thuuunaae Uik unsusuUse

! (Y 1

lunnaedldiuriessvunlalyngudingns andu
ﬁwamLLuuaaUIUﬁﬂmmmﬂmmwqummaau
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Y Y
2.3.9 daviwuunaasuluiuuy
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2.4 wuuUseiuANNaINsaluNISAn
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v

youmsesile Kl

2.4.1 ANWIAUATINIUITY LazAned
AMUINELazTuURaUN1sAnB IR uIlne Sandn
ANNYNNYUDINITANLTIATUIY

2.4.2 a¥1sfanssuiimuizauiu
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v v v
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s1ensUszdiu

s18n15UTEEY
wazdeAnnu

szaunsUsTiiU

NSAAIUINTTIY (Abstraction)

3. liinSeuszyiiin

xy lnglEeanuainuns
o ) s

naeuivesElusd

annsafmuaiiinlignies
AsUIY fin1sesddiunig
vhaldgnees awnsat

Ao o
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Ao o
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Ao o
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Jaymila
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ao o
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M
AM598NUUUTUNBUAT (Algorithms)

4. TiiniSoudousia
#1984 (pseudocode) V04
uienmdaielilusunsy
auldmumdauase
auysl

aunsaeduny funeulunis
Foustadraodldifudduiy
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aunsaeduny funeulunis
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pou uadsliasuiiu ldanunsa
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Tiignnsaedune Sunouly
MITguTiaaassla wayll
annsaunis widymluly
widgymlel

inwznsdaulsunsuaLAsY

5. WnSenldmendsly
TWsunsuauastioly
TWswnsurhaulammud
Tandivun

111301 IVES1899 (pseu-
do code) ildifsulanan
Flulusunsuanasuiteld
Wsunswhauldnuilang
frungnABIATULIY
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code) wil#iTenulAnddslu
TWsunsuauasuitolilusunsy
auldnuilanduddaiisian
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TWsunsuauasuiolilusunsy
auldnuilanduddaiisign
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(pseudo code) sliTau
Thnsdslulusunsy
aupstiielilusunsuriey
Ieauilandimun

2.4.3 duuudssiliufinwenisan
Baruralifidervgaiunisiauazyseifiuna
1w 3 v amdeue AL devn ngUsrac
wazUsviliunnuaenndadlagldiviininuasnnaes
(Index of Item Objective Congruence : I0C)

2.4.4 Ymansuszifiuangidernay
WAesgiiiemamunnveanuunaasulasdosdl
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finuaenndaslunisinluldaseiungudietng
FaransUssidiuangi@eingy 3 v Tuynussidiu
nsUsziiuian 10C Wity 0.66-1.00 Feflanaimanza
inldlalel

2.4.5 duuudssiliufineenisan
Barinwindulgaseiunguseng

2.5 uuuUsgiiunuienelananisdnng

v =

Bouf Gedidunevlunisadauaznismamnimves
doaile fall

2.5.1 Fnwienans warsddeiifeitos
funsafrauvulszifiuanuianelafioidunuins
lunisasrswvudseiliuanuianelasonisisous

MENINNTNULALATUIIWAUTUT NS UALATY

2.5.2 as1suuusziilunuiianels
Usgnaude FtenazUssifiunsussdiunarionu
5 9NU A MUATHADY FUNTEUIUNITIANTTISUS
FruusseIniaLaznIsianIsiudou dugunuy/
dnwazvosdonisiSounisaoy uazduuszlowd
l#sy Tnefldnwarvesguuvunmsussduduuuy
1nsaIuUTEIUAT (Rating Scale) wiadu 5 sedu
St (yaywu ASazenn, 2560)

2.5.3 dwvuussiiuaiudfianela
TdennaiumsinuasUssiduna S 3 vinu
nsdeuATIARAIL A Ustiliunudenndes
Ingldedviianuaenados (10C) Wwnaueilumsusziiy
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Abstract

This research aims to 1) study the effects of learning management using a virtual technology classroom
with still images and video media that promote digital competency through direct instruction, and 2) compare
the digital competency of students managed with a virtual technology classroom using still images and video
media through direct instruction. The learning activities are divided into two groups: one group with learning
management using a virtual technology classroom with still images, and another group with learning management
using a virtual technology classroom with video media. The sample consists of undergraduate students from
Surindra Rajabhat University, selected through cluster sampling, comprising 2 classes totaling 60 students. The
academic results related to computer courses from the previous academic year were ranked from highest to
lowest, and the sample was randomly matched into two experimental groups of 30 students each. The tools
used for data collection include different virtual technology classrooms, lesson plans for virtual technology
classrooms using direct instruction, digital competency knowledge tests for undergraduate students, practical
evaluation forms for creating digital media for students. The statistics used for data analysis are mean and standard
deviation , and t-test independent to compare the differences between the post-test scores of the two
independent groups.

The result of the study was as follows:

1) The results of learning management using a virtual technology classroom with still images (Still
Image) and video media (Video) to promote digital competency through direct instruction revealed that from
the experiment with two learning groups, the group with learning management using a virtual technology classroom
with still images (Still Image) had an average digital competency score of 31.00. The highest score was 43, and
the lowest score was 17. There were 19 students who passed, accounting for 63.33%. Meanwhile, the group with
learning management using a virtual technology classroom with video media (Video) had an average digital
competency score of 36.40. The highest score was 51, and the lowest score was 20. There were 25 students who
passed, accounting for 83.33%.

2) The results of comparing the digital competency of students managed with a virtual technology
classroom using still images (Still Image) and video media (Video) through direct instruction revealed that from
the experiment with two learning groups, the group with learning management using a virtual technology classroom
with video media (Video) had an average post-test score of 36.40 and a standard deviation of 7.71, which is
higher than the group with learning management using a virtual technology classroom with still images (Still
Image) that had an average post-test score of 31.00 and a standard deviation of 8.12. Therefore, undergraduate
students who are taught in a virtual classroom with still image media (Still Image) using a direct teaching method,
and those taught in a virtual classroom with video media (Video) using a direct teaching method, have
significantly different digital competencies at the .05 statistical significance level.

Keyword: Metaverse, Virtual Technology Classroom
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Abstract

The purposes of this research were to 1) develop a blended e-learning lesson based on the
design thinking process combined with block-based programming on the topic of application creation.
2) compare the learning achievement before and after the lesson. 3) study the capability to create
innovation. 4) study the satisfaction with the learning management. The sample group consisted of
39 Grade 9 students from Ratchaborikanukroh School, Ratchaburi Province, in the first semester of
the academic year 2024, selected through cluster random sampling. The research instruments
included 1) a learning management plan 2) an e-learning lesson 3) an e-learning lesson quality as-
sessment form 4) a learning achievement test 5) an innovation capability assessment form 6) a learn-
ing management satisfaction assessment form. The statistics used for data analysis included mean,
standard deviation, percentage, and t-test.

The research findings indicated that

1) The blended e-learning lesson based on the design thinking process combined with
block-based programming on the topic of application creation to enhance innovation capability for
Grade 9 students was of the highest quality.

2) The post-learning achievement was significantly higher than the pre-learning achievement
at the .01 level of significance.

3) The innovation capability was significantly higher than the 80% criterion at the .01
level of significance.

4) The satisfaction with the learning management was at the highest level ( X = 4.54, S.D.
= 0.69).

Keywords: E-Learning, Blended E-learning, Design Thinking Process, Block-Based Programming
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Abstract

This research aimed to create and evaluate the quality of a mathematics diagnostic test,
diagnose mathematics learning, and study methods to address learning deficiencies on the topic of
two-dimensional geometric figures for grade 6 students under the Yasothon Primary Educational
Service Area Office 1. The sample consisted of 431 sixth-grade students, randomly selected.

The research findings were as follows:

1. The quality of the diagnostic test was analyzed using ltem Response Theory, which showed
the discrimination ranged from 0.29 to 2.43, the difficulty ranged from -0.79 to 2.22, and the guessing
ranged from 0.00 to 0.30. The item information function values ranged from 0.00 to 0.81, and the
highest test information was for students with an ability level 6 = 0.87.

2. In diagnosing learning deficiencies, it was found that the most common disabilities were
in problem-solving involving triangles and circles, the area of circles, triangles, and quadrilaterals.

3. Methods to address these learning deficiencies included checking students’ prior knowledge
and reviewing prior content learning experience to prepare students, promoting problem analysis and
memorization of formulas, explaining the origins of formulas, practicing exercises, reviewing
mathematical operations, especially multiplication and division, and incorporating real-life situations

and the students’ surrounding environment into the lessons.

Keyword: Diagnostic Test, Mathematics Learning Disabilities, Item Response Theory
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M19199 2 HANTIATILAAUNNVBIMUUNAADUITIREMENTIATIw TR
MUBUIAANEYNINBUAURIUBABY (Item Response Theory)

. Asiines
Joil
a b C -3.0 -2.0 -1.0 0 1.0 2.0 3.0
1 1.80 0.54 0.29 0.00 0.00 0.02 0.26 0.43 0.14 0.02
2 1.65 1.32 0.20 0.00 0.00 0.00 0.07 0.38 0.37 0.11
3 1.91 0.45 0.21 0.00 0.00 0.03 0.39 0.50 0.13 0.02
q 0.81 1.57 0.21 0.00 0.00 0.01 0.05 0.09 0.10 0.08
5 0.45 -0.19 0.00 0.03 0.04 0.04 0.05 0.04 0.03 0.03
6 1.19 -0.42 0.00 0.05 0.15 0.31 0.33 0.18 0.07 0.02
7 2.37 0.47 0.23 0.00 0.00 0.01 0.04 0.69 0.10 0.01
8 1.56 0.47 0.02 0.00 0.02 0.15 0.49 0.49 0.18 0.04
9 1.68 0.06 0.13 0.00 0.01 0.17 0.53 0.33 0.08 0.01
10 1.74 1.31 0.13 0.00 0.00 0.00 0.09 0.50 0.44 0.12
11 2.43 1.48 0.27 0.00 0.00 0.00 0.01 0.42 0.68 0.09
12 0.66 1.01 0.00 0.02 0.04 0.07 0.09 0.10 0.09 0.07
13 1.63 0.29 0.00 0.01 0.05 0.25 0.62 0.48 0.14 0.03
14 1.29 0.62 0.26 0.00 0.00 0.03 0.16 0.24 0.14 0.05
15 1.58 0.28 0.21 0.00 0.00 0.07 0.35 0.34 0.11 0.02
16 1.97 0.40 0.25 0.00 0.00 0.03 0.39 0.48 0.11 0.01
17 0.92 -0.22 0.00 0.05 0.11 0.18 0.20 0.15 0.08 0.03
18 1.84 1.28 0.24 0.00 0.00 0.00 0.05 0.43 0.39 0.09
19 1.63 0.36 0.26 0.00 0.00 0.05 0.31 0.35 0.11 0.02
20 0.79 -0.79 0.00 0.07 0.12 0.15 0.14 0.09 0.05 0.02
21 0.73 0.93 0.02 0.02 0.04 0.07 0.11 0.12 0.11 0.07
22 0.62 1.07 0.07 0.01 0.02 0.04 0.07 0.08 0.07 0.06
23 1.88 2.04 0.26 0.00 0.00 0.00 0.00 0.10 0.51 0.31
24 1.07 2.22 0.14 0.00 0.00 0.00 0.03 0.10 0.20 0.19
25 0.29 0.24 0.01 0.01 0.01 0.01 0.02 0.02 0.01 0.01
26 0.44 1.47 0.00 0.02 0.02 0.03 0.04 0.04 0.04 0.04
27 0.95 -0.75 0.22 0.02 0.07 0.13 0.13 0.08 0.04 0.01
28 1.30 0.12 0.23 0.00 0.01 0.09 0.25 0.22 0.09 0.02
29 1.66 1.27 0.30 0.00 0.00 0.00 0.05 0.31 0.31 0.09
30 1.83 0.67 0.29 0.00 0.00 0.01 0.21 0.47 0.17 0.03
31 1.68 0.59 0.02 0.00 0.01 0.12 0.51 0.60 0.21 0.04
32 2.15 0.40 0.16 0.00 0.00 0.04 0.58 0.62 0.11 0.01




T5a15 (nmlufadnm:doasmsiing L )
AUANHEERT WG TTNE LG T Uin 7 awuin 23 nsngImu-nudIHY 2567

M15199 2 (719)

.. Arsdines
Joii
a b C -3.0 -2.0 -1.0 0 1.0 2.0 3.0
33 2.07 -0.14 0.14 0.00 0.00 0.23 0.81 0.28 0.04 0.00
34 2.14 0.65 0.28 0.00 0.00 0.00 0.24 0.63 0.16 0.02
35 1.64 0.46 0.20 0.00 0.00 0.05 0.33 0.41 0.14 0.03
36 2.27 0.85 0.30 0.00 0.00 0.00 0.13 0.72 0.22 0.02
37 1.84 1.00 0.20 0.00 0.00 0.00 0.14 0.56 0.30 0.06
38 1.72 1.74 0.25 0.00 0.00 0.00 0.01 0.20 0.45 0.19
39 2.11 1.42 0.20 0.00 0.00 0.00 0.03 0.49 0.58 0.11
40 1.50 1.26 0.21 0.00 0.00 0.00 0.08 0.33 0.30 0.10
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Abstract

This research has developed a brain skills application to enhance executive function in the
working memory of students with hearing impairment. Also, the effectiveness index of a brain skills
application to improve executive function in working memory of students with hearing impairment
was compared. The target group used in this study is a student with a hearing impairment 7 people
currently studying in Grade 2, Which the researcher has selected Purposive Sampling. The research
tools include: 1) An application to enhance executive function in working memory of students with
hearing impairment. 2) Assessment of application regarding memory while working with students with

hearing impairments. The experiment was conducted 3 days a week for 6 weeks. Ethics Human

Research, Khon Kaen University, HE653260 has approved this research.

The research results found that:

1) The application has been developed and checked for quality and suitability. And the
efficiency was equal to 80.36/85.11, meeting the 80/80 criteria set forth.

2.) The effectiveness index value was equal to 0.81, showing that a brain skills application

enhances executive function in the working memory of students with hearing impairment. The students

with hearing impairment learning progress has increased by more than 81 percent.

Keywords: Application, Brain Skill in Working Memory, Students with Hearing Impairment
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Abstract

The objectives of this experimental research were to 1) develop digital worksheets together
with CIRC learning techniques that affect the ability to read and understand important ideas. 2) to
compare the ability to read and understand important ideas before and after learning. With digital
worksheets combined with CIRC learning management techniques, the sample group consisted of 17
Prathomsuksa 6 students, which were obtained by cluster random sampling using schools as the
random unit (Cluster Random Sampling), a tool used to This research is 1) digital worksheet 2) CIRC
technique learning plan 3) test to measure reading comprehension ability. Statistics used in data
analysis are percentage, mean, standard deviation and test of value. t-test dependent.

The results of the research found that

1. The results of the development of digital worksheets combined with CIRC learning
techniques affected the ability to read and understand main points. is at the most appropriate level
The mean is 4.80 and the standard deviation is 0.11. Digital worksheet learning plan combined with
CIRC technique learning management plan. That affects your ability to read and understand import-
ant points. The mean was 4.83 and the standard deviation was 0.14.

2. The mean of reading comprehension ability before class was 15.76 and after class the
mean was 19.24. Results of comparing digital worksheets with learning management. Knowledge of

CIRC techniques after studying was higher than before studying, with statistical significance at the .05 level.

Keywords: Digital Worksheets, CIRC Learning Techniques, Main Idea Reading Skills
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u

aa v 1

Jeauuunggiu (S.0.) wiriu 0.11 gallanumnedslunuddviasiudumsdanisseuiinedia CIRC e 5
mheiaunmuINge

2. HAMIUSHIUAMAINANUMNIZANTDIVDIUHUNTIANTSSBUS luNURITaTINAUNMITansiSous
wiatla CIRC Mdswaraauasnsatuniseuivlannuddy Jvnwnlng vesdniseutulssaudnwiin 6
VILTLIVIYT I 5 VI

A19397 2 MITNUAAIANIINFANYDINUNNTIANTSS U LU UAITIAY0 LT 11T 5 viu

ATHUUANALTLYDI WY RY

$18n15UsEIEY -

AZLUULRAY wlana

1. an3%/4RIPUMTREUIUALIITIR 5.00 VG
2. ansedfiny 4.60 WNAign
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Abstract

The objectives of this research were to 1) study the fundamental data and need analysis,
2) develop and determine the efficiency of an instructional model based on task-based approach
integrated with cooperative learning by using local context to meet efficient criteria of 80/80,
3) to compare students’ reading comprehension abilities between before and after applying the
model, 4) compare students’ analytical thinking skills between before and after applying the model,
and 5) investigate students’ satisfaction with the instructional model. The subjects consisted of
randomly 30 Grade 10 students of Pisanpunnawittaya school during the second semester of the
academic year 2023 by cluster random sampling. The instruments used for gathering data were;
1) The instructional model based on task-based approach integrating with cooperative learning by
using local context 2) Lesson plans according to the instructional model 3) English reading comprehension
ability test 4) Analytical thinking skill test 5) A questionnaire used for measuring students ‘satisfaction.
The data were analyzed statistically through the determination of the mean, standard deviation, t-test,
and content analysis.

The results of the study were as follows:

1. The fundamental data and need analysis found that the goal of curriculum and education
management had expectations that is aimed at encouraging students’ English reading comprehension
ability and analytical thinking skills. Students could improve English reading, thinking skill and happiness in
learning.

2. The instructional model based on task-based approach integrated with cooperative
learning by using local context to enhance English reading comprehension abilities and analytical

thinking skills for Grade 10 students is named “PASAR”, and is consisted of 4 main components: 1)
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Principles; 2) Objectives, 3) Learning activities, which consist of 5 steps: Step 1: P: Preparing and
Motivating, Step 2: A: Activating, Step 3: S: Studying and Practicing, Step 4: A: Analyzing and Applying,
and Step 5: R: Reviewing and 4) evaluation. The efficiency of this instructional model was 84.76/ 83.50.

3. The students’ English reading comprehension abilities after studying this model was

significantly higher than that before studying this model constructed at .01 level

4. The students’ analytical thinking skills after studying this model was significantly higher

than that before studying this model constructed at .01 level.

5. The students’ satisfaction toward the instructional model constructed was highly positive.

Keyword:

Task-based Approach, Cooperative Learning, Local Context,

Reading Comprehension Ability, Analytical Thinking Skill
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Abstract

A Study of Problems and Needs of Information and Communication Technology Use among
the Elderly in Surin Province. The objectives were twofold: 1) to examine the conditions, problems,
and needs for ICT utilization among the elderly in Surin Province, and 2) to compare their perceptions
regarding these aspects based on gender, age, education level, and income. The sample consisted of
400 elderly individuals in Surin Province, selected through stratified sampling. Data collection utilized
a 5-point Likert scale questionnaire with an overall reliability coefficient of 0.95. Data analysis included
frequency, percentage, mean, standard deviation, t-test, and one-way ANOVA.

The findings revealed that the elderly in Surin Province exhibited moderate levels of ICT
utilization and needs, particularly for social interaction purposes. However, they also encountered
some challenges in ICT usage, especially in the realm of social interaction. Furthermore, statistically
significant differences (p < .05) were observed between groups of elderly individuals with varying

gender, age, education level, and income in terms of their conditions, problems, and needs for ICT

utilization, except around entertainment, where no age-related differences were found.

Keywords: Media Needs,

Information and Communication Technology, Elderly
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aunsUfduRusn1edny 350 091 N 362 0.83 1N 350 091 1N
ANULATYFAY 280 127 Ywnaw 297 093 Uwnanw 268 114 drunans
Pt 325 1.07  UYwnaw 345 087 Ywnanw 325 097  Yiunan
funsadraiem 304 094  Ywnaw 330 073 Ywnane 3.00 0.89  Y1unans
a8 308 086  Uwnaw 332 065 Ywnane 3.05 0.85 J1unang
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2. wamaTsuiiisuaniw v uazaaudesnislédemaluladansaumeanaznisioansvas

Heeengludamingsuns

namsisuiiumedsanmmsidfemealuladansaumeiasmsdomnsvesigeogludomringiuns S1uun
AR SEVIaNAT BRI WUt Tunmei windnstueesdiddmnsadiaisedu 05 WeRansan
18U wuh unansheiuoensdideddmsadatisedu 05 via 5 du fle dunsine sumsufduiuimedie
Frusugia fududie wasdumsadaiem

amsBeuisuminaetigmnslidemeluladansaumeuasnsdoensuesigienludaingiuns Sauun
ANLNE SEVANERERaznEnds wuth Tunmsan wansnatueenslituddmnsadnvisyau 05 definnsan
ey nuh usnsnsfuegeiduddmisedinfissdiu 05 T 3 fu e Muasugiia futifs uazdums
aailon wasuansaueedlsiftuddyyneadiffisedu 05 i 2 fumsfine dumsuidiusmedoa

namsiUSeuiisumedsnudeanislidemaluladansaumanas msdomsvesigengludmingiuns
FUUNALNA SERISNATERasEE WU Tun e uanssueenslituddyneadffiseiu 05 e
finsansesnu wuh usnstuensdideddmsadiffissdu 05 i 5 du fie sunsine funsufduius
yedany fuiesugia Mutiude wassunsathaion

A1519% 3 wansilSeuliisuaadvanin Jymlazaudesnisiddomaluladasaumenagnsdoans

Tuunane Ineldaian (t-test Independent) (n=400)
Y418 -
(n=183) M (n=217)
. ‘ Sig
anwmslddewmaluladansaunalagnisdoans X <D X . t
FUNIIANY 2.49 1.17 2.96 1.36 -3.668" .000
funsufduiusmedany 298 115 3.52 117 -4.635 .000
AuATYIAY 248 124 3.05 1.22 -0.635' .000
FuTULA 2.96 1.11 3.47 0.96 -4.905° .000
Frunmsadaifom 291 0.93 3.14 0.95 26017 016
5 288  0.80 3.24 0.88 -4.277 .000
918 (n=183) e (n=217)
Hymuasanudeinslidemaluladansaumauaznsdoans X SD. X SD. t Sig
FunIAnel 3.24 0.85 3.25 0.94 -0.065 984
funsufduiusedany 335 088 3.69 0.78 -1.893 .059
ANUATYFNA 280 092 3.10 0.91 -3.261° .001
gutuliie 3.32 0.86 3.56 0.86 -2.748" .006
Frunsadaifom 320 071 3.38 0.74 -2.492° 013
et 322 061 3.39 0.67 2,755 .006




Jdournal of Educotionol Technology ond Communicotions

Vol. 7 No. 23 July-September 2024 Foculty of Educotion Mohosorokhom University
18 (n=183) 9ee (n=217)
Anudesmsdomaluladansaumnauaznisioans X X t Sig
S.D. S.D.

AUNSANEN 2.60 1.00 2.95 1.19 -3.167 .002
funsUfduiusnsdemm 336 093 3.61 0.89 2722 007
ANUATYFND 2.49 1.07 2.85 1.17 -3.223 .001
ERIPITE 3.10 0.95 3.38 0.96 2,961 003
Frumsatailem 2.84 0.86 3.14 0.89 3,318 .001
TRy 2.88 0.80 3.19 0.87 -3.668 .000

* dodAyneadAvszau.05

ansSeufisuAdsnuAaiiuanin Y wazanudesmslddemaluladansaumauaenisioans
faveny Tummaa sewrinengueny 3 ngu A 60-65U 66-70 T 70 TAUlU wuh Sanuuansatueedideddny
vaadAfisziy 05 Tnefingueny 60-65 T Saniuasesnslidemeluladansaumawaznsdeasigeony
Tunmsiu (X = 3.23) g9nd18n 2 ngu

M99 4 wamsiUSeuiieuanuAniiuanin Jymuazanudesnisiddemaluladansaumndias
nsdeansTEnieeny Tunmsin InglnsenAuiUsUsIukuumMases (One-Way ANOVA)

(n=400)
- 21g ’ WNEIA1Y Sig
AMUAALAU . . P UL df SS MS F
60-650  66-700 70wl wlsusu
anm Jamiazau 3.23 2.87 2.89 3.05 FENINNGY 2 12.098 6.049  8551*  .000
dounlidemelulad melundu 397 280.855 0.707
ANAUNALAT NG
T 399  292.954

a
doans Tuamsiu

* JodAynsanansyeu .05

namsiisuiisuneguessndsanmmslddemeluladansaumenazsdeansigeeng fmingiuns
Fwunmuong lunmsiu wud wanssfuseedifeddynisadadissdu 05 2 4 e 91y 60-65 U uansnaify
918 66-70 U war 01 70 U Suly iiefinnsansiediu wudr dunisfine 4 3 4 fe 018 60-65 T wansnaity
919 66-70 U uay 01y 70 T BulU wazery 66-70 U uansnaty 81g 70 VIUlY  Fruufduiusmisdan
fi2¢ fiofe 01y 60-65 T unnsinaffu 81y 66-70 T way uansedy 01y 70 T JulU duasugia 71 ¢

=

AB 818 60-65 U WANANAU 8718 66-70 U kagA1UNISAS1BUEYT 3 1 A A 818 60-65 U wANA1SAY 818 66-70 U
3 U 3 3

q

197
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M1919% 5 Wisuisuaavanmnisiddemalulagansaunanaynsdeansyaiengdaminasuns

Fuunaueny Wuse (n=400)
: . . E‘J’]q
anwnslifewmaluladiansaumeaivenisioans 21y
60-65 1 66-70 U 70 Yauly
FunsAng 60-65 U -.52887* 43195*
66-70 U 09692*
70 Yiuly
AU duiusedang 60-65 1 29527* 53544%
66-70 U 24016
70 Yiuly
FNULATUFND 60-65 1 49646* 28076
66-70 U 21570
70 YUY
grumsadraiiem 60-65 U 23596* 22793
66-70 U -.00803
70 Piuly
S 60-65 U 35555* 33555*
66-70 U -.02000
70 Piuly

* QodAgyeafiaviszau 0.05

HamslSeuieuneduesmiadedymnisliddemalulagansaumauae mideasigeneimingsuns Muunaueny

Tunnsa wuh wnssiueghaiitdeddymaaiidfisedu .05 2 4 fe 818 60-65 U unsiariu 818 66-70 U uay unnsariu 81y 70 T

Auld diefinsansesu wud dmumsfing wandnai 1 ¢ fie 918 60-65 U upnenaiu 918 66-70 U Muuduiusyedsas
waneineii 3 ¢ Ao 81g 60-65 U uanenaiiu 81y 66-70 U wae 018 70 U July wareny 66-70 U uansneriu g 70 Tauly
wagmuAsegna uandiuegnsdldudfgnieadiavisesiu .05 2 ¢ fis 918 60-65 T wansineiu 81g 66-70 U uag wanenariu

97 70 U Gy

M19199 6 Wigusuanade Jymnslddemaluladansaumauaznsdeasigeengdmingsuns

Fuunauey WWuses (n=400)
; ; ; 21
Yaymnslddemaluladasaumaiionsdods 21 »
60-65 1 66-70 U 70 Yauly

FunSANE 60-65 T 30450* 18476
66-70 - 15574
70 Yuly .

Fuufduiusvnsdany 60-65 U 21647% 44820%
66-70 U - 23173*
70 Yuly _

fuATYgia 60-65 31331% 11755
66-70 U - -19576
70 Yiuly

S 60-65 1 24636* 20810%
66-70 9 - -.03825
70 Viuly .
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mamsuhsmmammﬂﬁuaqmLaaammmaﬂmﬂﬁzﬁaamﬂiuia&JmsaumrﬂLLaymiaamimaqmammmaium
UMD 1‘14mmm Lmﬂmqﬂua&muuamﬂmmaammmu 0526 eh) 918 60-65 U uanenenu 918 66-70 9
wazeny 70 Y uly doRonsansiedu wuh funsine uansaiu 2 ﬂ 918 60-65 U wanaany 918 66-70 U
wazee 70 Y il muﬂgauwuﬁmﬂmﬂm UANFINSAY 2 ﬂ 918 60-65 ‘U UANEINSAU 918 66-70 { mumimﬂa
LLGmGlNﬂ‘u 1 ﬂ 919 60-65 U upneneiu 97y 66-70 Y wazdunsadadom upnANAURg LT AN ISEnA
fisvsiu 05 1 ﬂ 918 60-65 U unnenaiu 918 66-70 Y

M990 7 Wisuiilsuaadeanusesnisiddemaluladansaumenasnisdoansiaonedmingiuns

Fuunauery WJusee (n=400)
; ; ; [ald]
Anussan1sidamalulagasaunaiionsdoans 21y ; »
60-65 66-70 Y 70 YyulY
FAUNITANY 60-65 U - -52887* 43195%
66-70 U - 09692
70 Yl -
FuUfduiusniedony 60-65 - 29527% 53544%
66-70 U - -24016
70 Yauly -
fuAsYgha 60-65 U - .49646* 28076
66-70 U - 21570

70 YAy -

Frumsadiaiom 60-65 U - 23596* 22793
66-70 U - -.00803
70 Yguly -
T 60-65 U - 35555* 33555*
66-70 U - -.02000

70 YAy :

nanswWieuiisuann Jaym wazeuAaiusenudeinisiddaemaluladansaunauaznisdedns
Ageengdwmingiuns IuunmuszAumsfing wud amsalazTemulanesiuegildydfyn1atiain
AU .05

A15197 8 WSsuBusEAuANUARuAean i Jyvuazaudesnisidaewmaluladansaumenaznsaoans
fawengdaningiuns Iuunmuseaumsfnm lnglinsigvenuuususuiuumaies (One-Way ANOVA)

dnw Uggvnuazanudesmsidinalulag

4 " y X AULUTUTIU .
AnTEUmMAKAZNNTERANUNNIES BN S df MS F Sig.
anm Jgymnuazanudesnislidemalulad sgniengunisfingl 80.371 6 13.395  24.764* .000
AsaumrLazNMsdoastunIngI
aelungunisdng 212582 393 541
3 399
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namsiisuifisuneguesadsanmnslidemeluladansaumauas msdeansigongfmingiuns
FuunmuszAunsAne lunmsiu wuih wnsmsiuegitdfmeadatiisedu .05 dwu 13 4 fo sesu
Uszaufnen upnenaiu Sseufnwineudu dseufnyineulaieviaisuwin eyl vseieuwmin, U,
73, geninUSyens seiuliseudnuneunu uansaiu lseudnuwineulaieviemeuwin aylSyymiseliiey

a

Wi, USyay193,89n 31U egayes seRulsendnumeudaieviseiieuii wansaiu Ysuaes,geaninUSygns

U )

£ a = = 1 1 £ 1 a a U a a 1 U 1 a a
izmuawﬂimmmamamm BANAINNUY ﬁﬂﬂ'ﬂﬂify}iy}’mi i%ﬂ‘U‘Uiiniy’]fﬂﬁ LLEINRINNU Qﬂﬂ’i’lﬂiigwﬂmi

A U

A1919% 9 1Spuiisuaadvanin Jymnazausesnisiddemalulagensaumenagn1sdoans
Agvengdaminasuns Suunauszaunsfng use

(n=400)
o SLAUNTANY
msldde
walulad V. Uszau dseufinyn dseuRnwinau Uiy Vg3 gendnlSayene’
. SEAUNITANY Y o o
AsaumAie finwn AOUAY Uanevisalfieu  viseiiguin
nsaedns wih
Jseaudnw - -.56914* -.88275% -.94215% -1.16554* -1.45591*
SseuAnunaudll - - -.31361* -.37300% -.59640* -.88677*
dseuAnwneuUany - - - -.05940 -.28279* -57316*
y3aiguwin
a@nw
aulsyvmsaliieu -.22340 -51376*
Wil
YSeye3 -.29036*
g By

*

ydAyNsaiAnszaU 0.05

. a s

HamMsUTeuiigumeduesanafsUymnislidemalulagansaumawaznsdeasigeegdmingiuns

q

TuunauseAunsing lunmsiu nud wansiuegralidedAynieadiiiisedu .05 31U 9 ¢ A Usvay

Anw uaneeiuUTYY RS, aanIUTyy s seaulseufnwineuauuana1eiuUTyyns,aandnuSygns
= 1

syaulseuAnwneulaevIaliisuin uansafy Ysaes,geanindsynes sedueuUsyavseligum
wAneineiu UTeyeyns,gendnuSae1n3 seaudSaaes wanneiu aandnuSygies

a - a ' = v vy = =
A15199 10 1WIsunguALRagan I {]QJIV]’]LLagﬂ’J’]Nmaﬂﬂqﬁima@LWﬂIu‘LaﬂaqﬁauLWﬂLLagﬂqiaaa’]'ﬁ

o [ [ a § o (% = [ '
HENDIEIIRINIUNT VIWUNANTZTAUNIANYT HUUTIBR (n=400)
nslada seldiadedaiiou
walulag v o a - v v - .
g S A I, Uszaufnen uﬁauﬁgm dsaufnun miﬂ‘%?cyq Wsyayes gﬁn’nﬂ
dnsaumAe faUAU nauvany Y ERIVIEL Useyayeis
n1sdeds WsaLiguwin Wi
Uszaudnw - .04458 -.01587 -.09035 -.41099* -.84899%
dseudnuineusiy - -.06045 -.13493 -45557*, -.89357*
TseuAnwimeulatsuioiisuin - -07448 -39512% -.83312%
oy oA
aulSyavselfisuin - -32064* - 75364%
USye s - -.43800%
gy -

* JudrAgynnsedafiszau 0.05
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Abstract

This research aimed to 1) Develop a set of classroom-flipped learning activities promoting
analytical thinking skills in the Robotics Technology to achieve efficiency at an 80/80 criterion.
2) Compare post-learning Analytical thinking skills of students against an 80% benchmark. 3) Compare
learning outcomes of students against an 80% benchmark. The sample group consists of 30 Grade 6
students selected through cluster random sampling. The research instruments include 1) a set of
learning activities based on the flipped classroom concept. 2) an analytical thinking skills assessment.
3) a learning achievement test. The statistical methods used include percentage, mean, standard
deviation, and t-test.

Finding revealed that

1) The efficiency of the learning activities set based on the flipped classroom concept in
enhancing analytical thinking skills achieved an efficiency of 82.13/80.35, meeting the set criteria. The
quality of the learning set was rated as most appropriate with an average score of 4.61 and a standard
deviation of 0.34.

2) The comparison results of students’ analytical thinking skills were significantly higher
than the 80 percent criterion at the .05 significance level, with an average score of 25.47 points, which
equates to 84.9 percent.

3) The comparison results of students’ academic achievement were significantly higher
than the 80 percent criterion at the .05 significance level, with an average score of 25.8 points, which

equates to 86 percent.

Keyword: Learning Activity, Flipped Classroom, Analytical Thinking Skills, Robotic Technology
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