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1. Introduction 

In the modern era, internet usage has become an integral part of the lives of 
billions worldwide, with increasing penetration rates every year. According to the 
2024 Digital Thailand Report, 63.21 million Thai citizens, accounting for 88.0% of the 
total population, have internet access, marking a 0.1% increase from 2023 (We Are 
Social & Meltwater, 2024). This growing digital landscape presents new opportunities 
for leveraging technology to enhance education and student engagement. 

 

Figure 1: Internet Access and Usage of Thai People 

On average, Thai individuals spend 7 hours and 58 minutes online daily, 
predominantly via mobile phones (approximately 5 hours per day), compared to an 
average of 3 hours per day on computers. Additionally, social media engagement 
averages 2.5 hours daily, reflecting its significance in Thai society. The most 
common online activities include information searching (64.4%), news consumption 
(60.3%), and entertainment streaming such as movies and videos (58.0%) (We Are 
Social & Meltwater, 2024). Given these statistics, digital learning initiatives must align 
with students' online behavior to maximize learning engagement. 

 

 



 

 

Figure 2: Average Daily Internet Usage of Thai People 

The increasing role of technology in education presents a critical opportunity 
for student development, allowing for ubiquitous learning and the acquisition of 
digital skills necessary for future global integration. Google has played a significant 
role in transforming traditional classrooms into flexible and modern online learning 
environments, enabling teachers and students to interact, collaborate, and manage 
coursework efficiently through digital platforms such as Google Classroom, Google 
Docs, Google Meet, and Google Drive (Google, n.d.). These tools facilitate active 
learning, promote collaboration, and enhance students’ critical thinking skills. 

Inclusive education is a key policy in Thailand, ensuring that all students, 
regardless of disabilities, socioeconomic status, gender, ethnicity, religion, or culture, 
have access to quality education. Schools and educators must create adaptive 
learning environments, curricula, and assessments that cater to individual student 
needs, aligning with UNESCO's Education for All framework (UNESCO, 2020; 
Tantixalerm, 2018). However, more research is needed to explore how digital tools 
and AI can enhance personalized learning, facilitate accessibility for students with 
special needs, and improve teacher-student interactions in inclusive education 
models. 

Research indicates that the School-wide Positive Behavioral Interventions and 
Supports (SWPBIS) framework effectively promotes positive behavior and enhances 
all students' social and academic outcomes (Carr et al., 2002; Horner et al., 2010). 
SWPBIS is a proactive behavioral management approach that fosters desirable 
classroom behaviors, such as emotional regulation and active learning, while 
minimizing disruptive behaviors (Waasdorp et al., 2012). This approach is particularly 
beneficial for inclusive classrooms, providing tailored behavioral support for diverse 
student populations (Agbenyega et al., 2022; Horner et al., 2010; McIntosh & 

 

 



 

Goodman, 2016). Further exploration into AI-driven behavioral interventions may 
enhance the efficiency of SWPBIS implementation. 

Despite its benefits, implementing SWPBIS in Thai schools faces several 
challenges, including resource limitations, insufficient teacher training, and 
inadequate administrative support. Cultural attitudes toward students with special 
needs or behavioral difficulties further influence teacher readiness to adopt SWPBIS 
strategies (Tantixalerm & Amornpaisanlert, 2021). To overcome these barriers, 
professional development programs and digital resources should be tailored to 
support teachers in implementing SWPBIS more effectively. 

Reading proficiency significantly impacts students' academic success across 
all levels. However, OECD's PISA assessment indicates that Thai students perform 
below the international average in reading comprehension, with declining scores 
over the years (OECD, 2022). National O-NET assessments also highlight 
deficiencies in students' ability to analyze and interpret texts (National Institute of 
Educational Testing Service, 2023). Focusing on digital reading platforms and 
AI-assisted literacy programs could provide personalized learning pathways to 
improve reading proficiency. These programs can be tailored to different student 
needs by using adaptive learning algorithms that adjust reading materials based on 
individual skill levels, providing real-time feedback, and incorporating gamification 
elements to enhance engagement. Additionally, AI-driven voice recognition can help 
students improve pronunciation and fluency, while data analytics can track progress 
and identify specific areas for improvement. 

Key factors contributing to low reading performance include deficiencies in 
reading fluency, accuracy, and comprehension (Rasinski et al., 2012). Traditional 
instruction methods that emphasize silent reading or teacher-led reading sessions 
may not sufficiently engage students. Interactive Read-Aloud strategies have been 
shown to enhance reading skills by promoting active participation, vocabulary 
acquisition, and deeper linguistic understanding (Mol & Bus, 2011). The integration 
of AI-powered reading applications can further optimize personalized learning 
experiences. 

The Read Along application, initially designed for primary students (K-5), can 
be adapted for secondary education by selecting more complex content. This study 
will conduct a pilot test with a small sample group before broader implementation, 
ensuring content suitability for secondary students. Digital tools such as Read Along 
can effectively improve reading accuracy and comprehension when appropriately 
integrated into the curriculum (Mol & Bus, 2011). Future research should explore 
how AI-driven adaptive learning tools could further enhance reading development. 

 

 



 

 

Figure 3: Framework for 21st Century Learning (Battelle for Kids, 2019) 

To thrive in the digital era, students must acquire essential 21st-century skills, 
categorized into four key areas: (1) interdisciplinary core subjects, (2) career and life 
skills, (3) learning and innovation skills (creativity, critical thinking, communication, 
and collaboration), and (4) information, media, and technology skills (Chu et al., 
2017; Park & Suh, 2018; Khlaisang & Koraneekij, 2019). The role of AI in fostering 
these skills should be further investigated to ensure optimal curriculum design. 

The integration of artificial intelligence (AI) in education is rapidly transforming 
learning experiences. AI-powered applications facilitate personalized learning, 
improving student engagement and comprehension (Davenport & Ronanki, 2018). 
Understanding AI literacy is essential for preparing students to navigate the AI-driven 
future (Wang, Rau, & Yuan, 2021). However, concerns regarding data privacy, 
ethical AI implementation, and equitable access must be addressed to ensure 
responsible AI use in education. Potential solutions include implementing robust data 
protection policies, ensuring algorithmic transparency, and providing equitable 
access to AI-driven educational tools. Additionally, developing ethical AI guidelines 
for academic institutions and offering teacher training on responsible AI integration 
can help mitigate these challenges. 

Thailand faces educational challenges such as technological advancements, 
economic fluctuations, and social inequality, necessitating adaptive educational 
reforms. Research indicates that while Thai students report high life satisfaction, they 
exhibit low academic engagement and school connectedness (OECD, 2017). 

 

 



 

Educational reforms should focus on fostering student happiness, knowledge 
acquisition, and positive behavior to create a more equitable and sustainable society 
(Hawken et al., 2007). AI and digital tools could play a pivotal role in bridging these 
gaps. 

Phattharaborphit School is a co-educational secondary school offering lower 
and upper secondary education. It is currently under the jurisdiction of the Secondary 
Educational Service Area Office 32, which operates under the Office of the Basic 
Education Commission, Ministry of Education, Thailand. The school was founded on 
May 4, 1978, and is located in Mueang Buri Ram District, Buri Ram Province. As of 
the 2024 academic year, the school's director is Mr. Supharoek Phlayngam. 

 

Figure 4: Phattharaborphit School 

This study integrates active learning strategies with positive behavior 
reinforcement in AI-powered inclusive classrooms, utilizing Google Workspace and 
Chromebook technologies developed in partnership with Lenovo and Intel Asia 
Pacific. The proposed model promotes student engagement, skill development, and 
digital literacy, addressing the diverse needs of inclusive classrooms. Additionally, 
assistive technology ensures accessibility for students with special needs, 
empowering educators to tailor instruction based on individual learning differences. 
Future research should explore the long-term effects of AI-driven education by 
employing longitudinal studies, mixed-method approaches, and comparative 
analyses across different educational settings. Additionally, policy recommendations 
should focus on AI integration frameworks, teacher training programs, and strategies 
for ensuring equitable access to AI-enhanced learning tools. By fostering digital 
literacy, AI awareness, and student well-being, schools can become dynamic 
learning hubs that inspire lifelong learning and positive social impact. 

 

 



 

2. Objective 

This research examines the integration of Positive Behavior Support and 
AI-driven learning in inclusive classrooms using Google for Education solutions in 
Thailand. It also investigates the effects of a speech-based reading instruction 
application on Reading Accuracy and comprehension among secondary school 
students, aiming to explore their interconnections and impact within the educational 
context. 

2.1 Positive behavior and AI support in an inclusive classroom with 
Google for Education Solutions in Thailand: Enhancing learning outcomes 
through active learning for 21st-century students. 

1.​ To study the impact of using an integrated active learning model, Google 
Workspace, and Chromebooks, with positive behavior and AI support in 
inclusive classrooms, enhancing learning outcomes for 21st-century students. 

2.​ To examine teachers’ and students’ opinions of the integrated active learning 
model of Google Workspace and Chromebooks, with positive behavior and AI 
support in inclusive classrooms, enhancing learning outcomes for 
21st-century students. 

2.2 The Effects of a Speech-Based Reading Tutor Application on 
Reading Accuracy and Comprehension Among Secondary School Students 

1.​ To examine the effects of using a speech-based reading instruction 
application on the reading accuracy of secondary school students. 

2.​ To investigate the effects of using a speech-based reading instruction 
application on the reading comprehension of secondary school students. 

3.​ To compare the differences in reading accuracy and comprehension before 
and after using the application. 
 

3. Research Scope 

The scope of this research focuses on two main areas as follows: 

3.1 Positive behavior and AI support in an inclusive classroom with 
Google for Education Solutions in Thailand: Enhancing learning outcomes 
through active learning for 21st-century students. 

This study integrates Google Workspace and Chromebooks with active 
learning approaches to enhance 21st-century skills, AI literacy, and student 
well-being in inclusive classrooms. The research scope includes the following 
components: 

 

 



 

1.​Subjects of Study: The study covers 11 subjects, including Thai language, 
Chemistry, Biology, English, Career and Technology, Website Development, 
Mathematics, Health and Physical Education, Art, Guidance, and Design and 
Technology. 

2.​21st-Century Skills: The research focuses on four key competencies: (1) 
Critical thinking and problem-solving, (2) Creativity, (3) Communication and 
collaboration, and (4) Information and communication technology (ICT) literacy. 

3.​AI Literacy: AI literacy consists of four components: (1) Awareness, (2) 
Application, (3) Evaluation, and (4) Ethical considerations. 

4.​Positive Behavior: This study examines the process of promoting positive 
behavior by encouraging desirable student actions and fostering a supportive 
environment aimed at sustaining positive behavioral development. 

5.​ Integration of Google Workspace and Chromebooks: The study explores 
the application of Chromebooks and Google Workspace in learning environments, 
structured around four core elements: (1) Enhancing classroom instruction by 
leveraging user-friendly tools to improve collaboration and connectivity, (2) 
Increasing productivity through streamlined organization, content sharing, and 
assessment management, (3) Elevating student performance by facilitating 
high-quality submissions through digital tools, and (4) Ensuring data security through 
proactive privacy and security measures. Google tools included in this study 
comprise Google Classroom, Google Drive, Google Docs, Google Sheets, Google 
Forms, Google Slides, Google Search, Gmail, Google Calendar, YouTube, Google 
Maps, and other Google-supported educational extensions. 

6.​Active Learning Strategies: This study employs multiple active learning 
approaches, including (1) Deductive Learning Approach, (2) Inquiry-Based Learning 
(5E Model), (3) Scenario-Based Learning, (4) Resource-Based Learning, (5) 5W1H 
Questioning Technique (What, Where, When, Who, Why, and How), (6) 
Game-Based Learning, and (7) Think-Pair-Share. 

7.​Student Well-Being in Learning: The study assesses student happiness 
derived from learning experiences, academic engagement, and classroom 
relationships. 

8.​ Inclusive Classroom Model: This study investigates inclusive classroom 
environments that accommodate diverse student needs, including students with 
disabilities, special needs, and varying socio-cultural backgrounds. The study 
emphasizes equal access to quality education and personal development. The 
inclusive learning model involves modifications in curriculum content, instructional 
processes, assessments, and learning environments to meet individual student 
needs. Teachers play a crucial role in facilitating learning through adaptive instruction 
and appropriate resource utilization. This study also examines integrating technology 
and innovation to enhance accessibility and student engagement. Additionally, 
inclusive education policies encourage collaboration among teachers, school 
administrators, families, and communities to provide students academic, social, and 
emotional support. 

 

 



 

3.2 The Effects of a Speech-Based Reading Tutor Application on 
Reading Accuracy and Comprehension Among Secondary School Students 

1. Reading Accuracy 

This research examines the role of reading accuracy in literacy development, 
focusing on students' ability to correctly pronounce words, phrases, and sentences 
according to standard linguistic conventions. Reading accuracy encompasses proper 
pronunciation, fluency, and pacing, all essential for adequate comprehension and 
critical analysis. The study aims to assess how a speech-based reading tutor 
application can enhance reading accuracy by providing real-time AI-driven 
pronunciation feedback, allowing students to improve their fluency and minimize 
reading errors. 

2. Reading Comprehension 

Reading comprehension is a fundamental literacy skill that enables students 
to interpret, analyze, and evaluate textual content. This research explores how 
speech-based reading instruction supports students' ability to summarize key points, 
connect new information to prior knowledge, and critically engage with texts. By 
integrating interactive reading experiences and AI-powered feedback, the study 
investigates whether students can develop deeper textual understanding and 
analytical thinking skills. 

3. Speech-Based Reading Tutor Application (Read Along Application) 

The study utilizes the Read Along application, an AI-driven reading tutor 
designed to enhance students' reading proficiency through speech-based learning. 
This research aims to evaluate the effectiveness of the Read Along application in 
improving reading accuracy and comprehension among secondary school students, 
contributing to innovative AI-integrated literacy instruction in educational settings. 

4. Theoretical framework for operations 

The theoretical framework for operations in this research is structured around 
integrating technological tools in education to enhance learning outcomes. The 
framework comprises two primary focus areas, each guided by established 
educational theories and methodologies. The research scope is outlined as follows: 

4.1 Positive behavior and AI support in an inclusive classroom with 
Google for Education Solutions in Thailand: Enhancing learning outcomes 
through active learning for 21st-century students 

1. Active Learning 
Active learning is an instructional approach that emphasizes student 

engagement in the learning process through interactive, participatory methods 
 

 



 

tailored to different subject areas. This research integrates Google Workspace and 
Chromebooks with active learning to enhance 21st-century skills, artificial 
intelligence (AI) literacy, and student well-being in inclusive classrooms. The study 
incorporates seven active learning models: 

1.​ Deductive Learning Approach 
2.​ Inquiry-Based Learning (5E Model) 
3.​ Scenario-Based Learning 
4.​ Resource-Based Learning 
5.​ 5W1H Questioning Technique (What, Where, When, Who, Why, and 

How) 
6.​ Game-Based Learning 
7.​ Think-Pair-Share 

2. Positive Behavior Support (PBS) 
Positive behavior support is a proactive approach to managing student 

behavior by preventing behavioral issues and promoting desirable behaviors in 
schools and classrooms. This framework creates a supportive learning environment 
by reinforcing positive behavior and implementing systematic behavioral 
management. PBS includes three levels of support: 

1.​ Universal Support (Tier 1): Strategies applied to all students. 
2.​ Targeted Support (Tier 2): Interventions for at-risk students. 
3.​ Individualized Support (Tier 3): Personalized interventions for students 

with specific behavioral needs. 
PBS aims to improve both behavioral and academic outcomes, reduce 

disciplinary issues, and create a safe, inclusive learning environment. 
3. Google Solutions in Education 

Google Solutions in this study refer to the application of Chromebooks and 
Google Classroom as digital learning tools that facilitate active learning. Google 
Classroom is used for content integration across subject areas, while various Google 
Workspace tools—such as Google Docs, Google Slides, and Google 
Forms—support efficient instructional delivery. This study incorporates coaching to 
optimize the use of these technologies in education. 
4. Learning Outcomes 

The study evaluates three primary learning outcomes: 1) 21st-Century Skills, 
2) AI Literacy, AND 3) Student Well-Being in Learning 

1) 21st-Century Skills: 21st-century skills are essential competencies for 
students in a rapidly evolving digital world. These include: 

●​ Critical Thinking & Problem-Solving 
●​ Creativity 
●​ Communication & Collaboration 
●​ Information and Communication Technology (ICT) Literacy 

These skills are assessed based on teacher evaluations using a 21st-century 
skills rubric adapted from Khlaisang & Koraneekij (2019). 
(1) Critical Thinking & Problem-Solving 

 

 



 

Student's ability to identify problems, analyze sources, generate hypotheses, 
evaluate alternatives, and apply solutions is assessed using four criteria: 

●​ Clearly identifying the problem 
●​ Evaluating sources of information 
●​ Formulating hypotheses and assessing options 
●​ Drawing conclusions and identifying implications 

(2) Creativity 
Students' ability to generate innovative ideas, explore diverse solutions, and 

present unique approaches is assessed based on: 
●​ Originality (Generating novel ideas) 
●​ Fluency (Expanding and refining ideas) 
●​ Flexibility (Developing alternative solutions) 

(3) Communication & Collaboration 
Students' ability to effectively convey ideas, listen actively, and collaborate is 
evaluated based on: 

●​ Effective verbal and written communication 
●​ Active listening and comprehension 
●​ Purpose-driven communication 
●​ Appropriate use of digital tools 
●​ Communication across diverse settings 
●​ Respect for others in teamwork 
●​ Adaptability in group work 
●​ Responsibility and contribution to group tasks 

(4) ICT Literacy 
Student's ability to access, manage, evaluate, integrate, and communicate 
information using digital technology is assessed through: 

●​ Accessing information efficiently 
●​ Organizing and managing data 
●​ Integrating and synthesizing information 
●​ Evaluating information accuracy 
●​ Creating digital content 
●​ Communicating information effectively 

2) AI Literacy: AI literacy measures students’ ability to recognize, utilize, and 
critically assess AI-related products and tools. AI literacy includes four key 
dimensions: 

1.​ Awareness 
2.​ Application 
3.​ Evaluation 
4.​ Ethics 

This study employs an AI literacy assessment adapted from Wang, Rau, & 
Yuan (2021), utilizing a 5-point Likert scale across 12 items. 

 

 



 

3) Student Well-Being in Learning: Student well-being in learning is 
assessed based on students' responses to active learning methodologies integrated 
with Google Workspace and Chromebooks. A self-assessment questionnaire, 
adapted from Palphai (2018), measures student happiness in learning on a 5-point 
Likert scale across 15 items. 

5. Inclusive Classroom Model  

An inclusive classroom is an educational environment that accommodates 
diverse student needs, including students with disabilities, special learning 
requirements, or socio-cultural differences. This model ensures equity in education 
by modifying curricula, instructional strategies, and assessments to meet individual 
learning needs. Inclusive education policies promote: 

●​ Equitable access to quality education 
●​ Differentiated instruction to support diverse learners 
●​ Teacher adaptation using appropriate resources and digital tools 
●​ Collaboration among educators, administrators, families, and communities to 

support holistic student development 

4.2 The Effects of a Speech-Based Reading Tutor Application on 
Reading Accuracy and Comprehension Among Secondary School Students 

1. Reading Accuracy 

Reading accuracy refers to students’ ability to correctly pronounce words, 
phrases, or sentences according to standard spelling and linguistic conventions. 
Accuracy also includes proper pronunciation and reading fluency, which are 
fundamental to advanced literacy skills such as comprehension and critical analysis. 

2. Reading Comprehension 

Reading comprehension refers to students’ ability to interpret and understand 
textual meaning, summarize key points, connect information to prior knowledge, and 
analyze or evaluate content appropriately. 

3. Read Along Application 

The Read Along application is an AI-powered reading tool designed to 
enhance students’ reading proficiency. It focuses on speech-based reading practices 
through interactive storytelling. The application includes: 

●​ Guided Reading: Displays text alongside narrated audio, allowing students to 
follow along with highlighted words. 

 

 



 

●​ Speech Recognition: AI-powered speech recognition is used to assess 
pronunciation and provide feedback on reading accuracy. 

●​ Diverse Content: Offers a variety of reading materials, including fiction, 
real-life stories, and science-related articles at different difficulty levels. 

●​ Personalized Feedback: Provides real-time suggestions for pronunciation, 
pacing, and intonation, as well as adaptive content recommendations based 
on reading performance. 

5. Design  

 Based on operational theories, two models have been established: The 
Teaching with Technology Upskill Model and the Google Chromebook and Google 
Solutions Integration Model. The Professional Development Model focuses on 
improving educators' competencies through structured training, fostering 
collaboration, and enhancing proficiency in contemporary teaching methodologies. 
Together, these models provide educators with effective frameworks for seamless 
technology integration in teaching, equipping students with essential skills for the 
digital era. 

5.1 Teaching with Technology Upskill" Model 

The training model for Phatharaborphit School enhances 21st-century 
learning skills and promotes the integration of technological tools in education to 
improve learning outcomes. The "Teaching with Technology Upskill" Model was 
developed to facilitate this process and consists of four primary stages: (1) 
one-on-one coaching, (2) small group training, (3) collaborative brainstorming, and 
(4) Observation Class, as illustrated in Figure 5. 

 
 

Figure 5:  Phatharaborphit School: Teaching with Technology "Upskill" Model 
 

 

 



 

​ The One-on-One training phase, as depicted in Figure 6, focuses on Active 
Learning Pedagogy with Google Workspace Workshop, where educators participate 
in hands-on training with digital tools to enhance classroom instruction. 

Following this, the Small Group training phase, shown in Figure 7, 
emphasizes collaborative learning through Google Workspace Workshops, allowing 
educators to engage in hands-on training within a group setting to refine their digital 
teaching strategies. 

Next, the Brainstorming session, illustrated in Figure 8, fosters collaborative 
discussion and idea generation among educators to enhance technology-integrated 
teaching practices and encourage innovative instructional methods. 

Finally, as shown in Figure 9, the Observation Class phase involves 
classroom implementation and monitoring, where teachers integrate 
technology-enhanced learning strategies while being observed to assess their 
effectiveness and student engagement. 
 

 
Figure 6:  Active Learning Pedagogy with Google Workspace Workshop  

(One-on-One) 

 

 



 

 

Figure 7:  Active Learning Pedagogy with Google Workspace Workshop 
(Small Group) 

 

Figure 8:  Active Learning Pedagogy with Google Workspace 
(Brainstorming) 

 

 

 



 

 
Figure 9:  Active Learning Pedagogy with Google Workspace 

(Observation Class) 

5.2 Google Chromebook and Google Solutions Integration 

This model enhances digital learning and classroom management. As 
exhibited in Figure 10, At the center of the model, Chromebook and Google 
Classroom serve as the core digital learning tools, facilitating collaborative and 
interactive instruction. Surrounding this core, the framework incorporates three key 
components: 

1.​ Google Workspace for Education (Red Section) – Supports 
cloud-based collaboration, communication, and content creation 
through tools such as Google Docs, Sheets, Slides, and Forms. 

2.​ Google Workspace Add-ons & Chrome Extensions (Blue Section) 
– Enhances functionality by integrating customized tools and 
applications that improve productivity and efficiency. 

3.​ Android Apps, Web Apps, & External Links (Green Section) – 
Expands learning opportunities by providing access to diverse 
educational applications and online resources that complement 
traditional instruction. 

This model underscores the comprehensive approach to 
technology-enhanced learning, where Google Solutions streamlines educational 
processes, improvese accessibility, and foster 21st-century digital literacy skills. 

 

 



 

 

Figure 10: Google Chromebook and Google Solutions Model 
 
​ 5.3 Google Solutions Integration in Active Learning Model and Transformation 
in Teacher Learning Management 
​ The integration of Google Solutions in Active Learning and Transformation in 
Teacher Learning Management highlights the use of Google Classroom and 
AI-powered tools to enhance both student engagement and instructional efficiency. 
As seen in Figures 11 and 12, various Google Workspace applications, including 
Docs, Slides, Search, Gemini AI, and Blooket, are embedded across subjects to 
support interactive and technology-driven learning.  
​ Subjects like Mathematics, Science, History, and Languages utilize tools such as 
Google Docs, Slides, Search, Gemini AI, Blooket, and Kahoot for problem-solving, 
research, and gamified learning. Additionally, technical subjects like Computer 
Science, Agriculture, and Mechanical Work integrate Tinkercad, Canva, and 
Speech-to-Text for hands-on digital learning. This model fosters AI-driven education, 
21st-century skills development, and interactive, technology-enhanced learning 
experiences across various disciplines. 
​ Instructors also leverage Chromebooks, Google Workspace for Education, and 
digital extensions to streamline lesson planning, assessment, and collaboration. This 
approach fosters AI-enhanced education, personalized learning, and improved digital 
competency, ensuring that both students and educators are equipped with 
21st-century skills for an evolving educational landscape. 

 

 



 

 
Figure 11: Implementing Google Solutions integration within an active learning 

model, segmented across various subjects. 

 
Figure 12: Implementing Google Solutions Integration for Transformation in Teacher 

Learning Management 
 
 
 
 
 
 
 
 
 
 
 

 

 



 

5.4 Google Gemini 

​ Google Gemini, the latest educational tool, is extensively employed across various 
subjects to elevate students' learning performance. Functioning as a virtual thinking 
partner, Gemini actively collaborates with students, encouraging critical thinking and 
deepening their understanding of the material. Gemini fosters a dynamic learning 
environment that enhances student engagement and comprehension by providing 
personalized guidance and feedback. 

 
 

Figure 13: Science student’s chat with Google Gemini 
 
            5.5 The standard class agreement protocol 

The standard class agreement protocol includes rules for students using 
Chromebooks during lessons and how to behave in class to stay safe and respectful. 

 
 
 

 

 

 



 

 
 

Figure 14: The standard class agreement protocol 

6. Method  

6.1 Positive behavior and AI support in an inclusive classroom with 
Google for Education Solutions in Thailand: Enhancing learning outcomes 
through active learning for 21st-century students 

1.​ Participants 
The study participants included teachers and students from Phattharaphopit 

School in Buriram Province, Thailand. 

 

 



 

1.1 Student Participants: A total of 74 high school students voluntarily 
participated in the study. The selection criteria required that participants be enrolled 
at Phattharaphopit School, which has adequate technological infrastructure and 
network systems. Students provided informed consent before participation and could 
withdraw at any time without academic repercussions. 

1.2 Teacher Participants: A total of 22 teachers participated in the study. 
Eligibility criteria required that teachers be employed under the Office of the Basic 
Education Commission (OBEC), teach at Phattharaphopit School, and complete at 
least 80% of a professional development training program on integrating Google 
Workspace and Chromebooks into active learning methodologies. Teachers who did 
not provide written consent or failed to meet the attendance requirement were 
excluded from the study. 

2.​ Instrument 

The research employed various data collection instruments to assess the 
impact of Google Workspace and Chromebook integration on active learning. 

2.1 Lesson Plans and Learning Modules were developed within Google 
Classroom to provide a structured approach to teaching. These modules 
incorporated different pedagogical strategies based on the subject, including 
Deductive Learning with Think-Pair-Share (TPS) for Mathematics, Inquiry-Based 
Learning with TPS for Science, and Activity-Based Learning with TPS for the Thai 
Language. Teachers used these lesson plans as a guide to deliver lessons 
effectively while maintaining consistency with the research objectives. 

2.2  Questionnaires were used to gather data from teachers before and 
after the intervention. The pre-study questionnaire for teachers collected 
demographic details and baseline data regarding their experience using Google 
Workspace and Chromebooks. It comprised 27 items divided into two categories: 
personal background (17 items) and Google Solutions usage (10 items). After the 
intervention, the post-study questionnaire assessed teachers’ perceptions of 
Google Workspace’s impact on student learning, teaching effectiveness, and 
overall satisfaction. This survey included 25 items focused on teaching 
improvement, digital tool integration, and professional development experiences. 

2.3 Rubric-based assessments were designed to evaluate students’ skill 
development throughout the study. Adapted from Khlaisang & Koraneekij (2019), 
the rubric measured four key competencies: critical thinking and problem-solving, 
creativity, communication and collaboration, and ICT literacy. Three experts in 
educational technology and Google for Education validated the rubric to ensure its 
accuracy and reliability before implementation. 

 

 



 

2.4 AI literacy assessment was used to evaluate students' understanding 
and awareness of artificial intelligence. Adapted from Wang, Patrick Rau, and Yuan 
(2023), this instrument consisted of 12 Likert-scale items categorized into four 
dimensions: awareness, application, evaluation, and ethics. Students' AI literacy 
levels were assessed through their responses, and three experts validated the 
instrument. The reliability of this assessment, tested using Cronbach’s Alpha, 
resulted in a score of 0.92, indicating high internal consistency. 

2.5 student learning happiness scale was administered to measure 
students’ overall satisfaction and emotional engagement with the learning process. 
This scale, adapted from Palphai (2018), assessed three key dimensions: student 
engagement, learning experience, and social relationships. The survey helped 
determine how technology integration influenced students' motivation and 
well-being in the classroom. The reliability of this scale was tested with 30 students, 
yielding a Cronbach’s Alpha score of 0.84, confirming its consistency and validity. 

3.​ Research Methodology 

Phase 1: Preparation and Coordination 

This phase involved setting up the research environment and ensuring all 
stakeholders were informed and resources were in place. 

1.​ Collaboration with School Administration: Researchers engaged 
with school administrators to present the study’s objectives and coordinate the setup 
of Google Workspace for Education and Chromebook deployment. 

2.​ Equipment and Technology Setup: Lenovo and Intel Asia Pacific 
were the technology partners to facilitate the provision and delivery of Chromebooks, 
while Google for Education Thailand and its authorized resellers assisted in 
establishing the digital learning environment by creating Google Workspace for 
Education accounts for teachers and students. 

3.​ Teacher and Student Onboarding: Participants were informed of the 
research process, and initial preparations were made to ensure smooth integration of 
Google tools within the school’s infrastructure. 

Phase 2: Implementation and Training 

In this phase, teachers were trained, and students engaged in the learning 
modules while data collection began. 

1.​ Data Collection: Teachers completed the pre-study questionnaire assessing 
their experience and familiarity with Google Workspace. 

2.​ Professional Development for Teachers: 

 

 



 

2.1 One-on-One Coaching (1 hour): Teachers received individualized 
support on effectively integrating Google Workspace tools into their lesson plans. 

2.2 Group Workshop (5 hours): Teachers participated in hands-on training 
sessions on utilizing Google applications for active learning. 

3.​ Lesson Plan Implementation: Teachers developed and executed lesson 
plans integrating Google Workspace and Chromebooks. 

4.​ Student Engagement and Data Collection: 
○​  Students participated in learning activities across five weeks. 
○​ Assessments of 21st-century skills, AI literacy, and learning happiness 

were conducted during Modules 1, 3, and 5. 
5.​ Ongoing Monitoring and Support: Researchers provided continuous 

support to teachers to address any challenges and ensure smooth integration. 

Phase 3: Evaluation and Analysis 

The final phase focused on collecting and analyzing data to assess the impact 
of the intervention. 

1.​ Post-Study Data Collection: Teachers completed the post-study 
questionnaire to provide feedback on their experience with Google 
Workspace integration. Teachers submitted reports summarizing student 
engagement and performance. 

2.​ Data Analysis: 

2.1 Descriptive Statistical Analysis: Basic statistics such as frequency, 
percentage, mean, and standard deviation were calculated for survey responses. 

2.2 Inferential Statistical Analysis: 

Paired t-tests were conducted to determine whether there were 
significant differences in teachers’ perceptions before and after the 
intervention. 

Repeated Measures ANOVA was used to analyze the progression of 
students’ 21st-century skills, AI literacy, and learning happiness across the 
different modules. 

3. Interpretation and Reporting: The results were analyzed to determine the 
effectiveness of Google Workspace and Chromebooks in fostering an active learning 
environment. 

 

 



 

6.2 The Effects of a Speech-Based Reading Tutor Application on 
Reading Accuracy and Comprehension Among Secondary School Students 

1.​ Sample Group 
The study targets secondary school students who possess 

foundational reading and comprehension skills but require further 
development for enhanced reading proficiency. The sample consists of 54 
lower-secondary school students divided into two groups: 

1.1 Experimental Group (27 students): This group will receive 
reading instruction through the Read Along application. Students will take a 
pre-test before using the application and a post-test after completing the 
intervention to measure progress. 

1.2 Control Group (27 students): This group will follow the 
conventional reading curriculum without integrating the Read Along application. 

2.​ Instrument 

The research utilizes three main instruments: 

2.1 Reading Accuracy Test 

 This test is designed to measure the ability to read aloud correctly 
according to grammatical and structural principles of the language. It 
evaluates four key components of Reading Accuracy: 

1.​ Decoding Accuracy – Ability to correctly decode words. 
2.​ Pronunciation Accuracy – Ability to pronounce words correctly. 
3.​ Word Recognition Accuracy – Automatic recognition of words without 

hesitation. 
4.​ Contextual Accuracy – Ability to read fluently with appropriate 

context. 

2.2 Reading Comprehension Test (administered through the Read Along 
application) 

 This test assesses students’ ability to understand the content they 
read. It evaluates five key components of Reading Comprehension: 

1.​ Primary Idea Identification – Ability to determine the main idea of the 
text. 

2.​ Inferencing & Interpretation – Ability to make inferences and interpret 
meanings. 

3.​ Text Connection Ability – Ability to connect information within and 
across texts. 

4.​ Summarization Ability – Ability to summarize key points. 
 

 



 

5.​ Critical Reading & Evaluation – Ability to critically analyze and 
evaluate the text. 

2.3 Questionnaire on Users’ Opinions about the Read Along Application 

This questionnaire gathers students' feedback on their experiences and 
perceived benefits of using the Read Along application. It consists of 10 
questions that assess various aspects of their interaction with the app. The 
responses are measured using a 5-point Likert Scale, where 1 represents 
"Strongly Disagree" and 5 means "Strongly Agree." The questionnaire 
provides insights into students' satisfaction, engagement, and perceived 
impact on their reading skills. 

3.​ Research Methodology 
The research will be conducted within designated secondary schools, 

following a six-month structured timeline. The study will be implemented in 
four key phases: 
3.1 Phase 1: Research Preparation (Months 1-2: June - July 2024) 

3.1.1 Reviewing literature and relevant studies. 
3.1.2 Designing research instruments, including reading accuracy, 

comprehension assessments, and student feedback surveys. 
3.1.3 Selecting and training participants on the use of the Read Along 

application. 
3.2 Phase 2: Data Collection and Application Implementation (Months 
3-4: December 2024 - January 2025) 

3.2.1 Developing and validating research tools, including pre-test and 
post-test reading assessments and student surveys. 

3.2.2 Installing and setting up the Read Along application on 
designated devices. 

3.2.3 Introducing students to the application and providing guidelines 
on its use. 

3.2.4 Submitting research ethics approval for human subjects. 
3.3 Phase 3: Data Analysis and Evaluation (Months 5-6: February - 

March 2025) 
3.3.1 Conducting the study according to the research framework. 
3.3.2 Analyzing collected data and assessing learning outcomes. 
3.3.3 Interpreting results, discussing findings, and summarizing the 

research outcomes. 

 

 



 

7. Findings and impact 

7.1 Best Practice Observation 
The following section outlines best practice strategies implemented in various 

subjects taught to Grade 10 and Grade 11 students. These strategies encompass 
proposed learning methodologies, instructional techniques, examples of learning 
materials, digital worksheets, student performance evaluations, and learning 
environments. The subjects featured in this section include: 

Grade 10 
●​ Chemistry  
●​ Biology  
●​ English  
●​ Web Development 
●​ Mathematics  
●​ Physical Education (P.E.)  
●​ Art  
●​ Guidance  

Grade 11 
●​ Thai  
●​ Biology  
●​ Design and Technology 
●​ Chemistry  
●​ Social Studies  
●​ Physical Education (P.E.)  
●​ Art  
●​ Guidance  

Additionally, this section includes best practices from the English Club, which 
is designed to support junior high school students (Grades 7–9) in enhancing their 
language proficiency and literacy skills. 

7.7.1 Grade 10 

1. Chemistry - Grade 10 
In this subject, Inquiry-based learning with the Think Pair Share technique 

was applied to teach Chemistry to Grade 10 students . "Inquiry-based learning" is an 
educational strategy where students are encouraged to learn by asking questions, 
conducting investigations, and exploring various sources of information. The goal is 
to stimulate curiosity and foster a deeper understanding of the subject by engaging 
learners in the process of discovery rather than just presenting them with facts. This 
learning strategy involves five consecutive steps:  

 

 



 

1.​ Understanding – The first step involves gaining an initial 
understanding of the subject. 

2.​ Exploration & Research – Learners explore and research relevant 
information to deepen their knowledge. 

3.​ Explain & Summarize – This phase involves explaining concepts and 
summarizing knowledge. 

4.​ Expanding Knowledge – Learners extend their understanding by 
connecting new information with previous knowledge. 

5.​ Evaluation – The final step is evaluating learning outcomes and 
reflecting on the acquired knowledge. 

Meanwhile, "Think-Pair-Share" is a collaborative learning technique often 
used within the broader context of inquiry-based learning. This technique not only 
helps students develop their ideas through dialogue but also promotes active 
engagement, critical thinking, and the ability to articulate their thoughts clearly. The 
structural framework of this technique is illustrated in figure 15 

 
Figure 15: Chemistry’s Best Practice 

 
 
 

 

 

 

 

 
 

 



 

 

 

 

 

 

Figure 16: Chemistry’s Learning Environment 

The course also applied a structured digital learning environment integrating 
multimedia learning materials, digital quizzes, and worksheets, which are essential 
for enhancing engagement and conceptual understanding in science education. 
Figure 16 illustrates the classroom learning environment, showing the instructor 
using multimedia learning materials to actively engage the students with the topic. In 
figure 17, the left section showcases a concept map or interactive slide, visually 
organizing key ideas using a constructivist approach. The middle section features a 
digital quiz, likely used for formative assessment, providing real-time feedback to 
support self-directed learning. The right section displays a digital worksheet 
structured to guide inquiry, facilitate active learning, and encourage collaboration. 
Together, these tools create an interactive and student-centered learning experience. 

 

 
 

Figure 17: Chemistry’s Learning Materials and Digital Worksheet 
 

Figure 18 illustrates part of the performance of grade 10 students in the 
Chemistry subject. Following the inquiry-based learning approach, students are 
required to explore and explain their research questions. Observation and 
note-taking help reinforce their understanding, encouraging them to articulate their 
knowledge more effectively. 

 

 



 

 
Figure 18: Chemistry’s Learning Performance 

 

2. Biology - Grade 10 
This course also applies Inquiry-Based learning with the "Think-Pair-Share" 

technique for teaching Biology to grade 10 students. Applying the learning strategy 
to Biology class, the course is organized into modules. Figure 19 exhibits the 
framework for the learning strategies and the study module that applies the strategy. 
Module 1: The Study of Mendelian Genetics, after beginning with Defining Learning 
Objectives, structured into five steps: 

1.​ Owning Interest – Engaging students with foundational curiosity. 
2.​ Exploration & Research – Investigating genetic principles. 
3.​ Explain & Summarize – Synthesizing Mendelian concepts. 
4.​ Expanding Knowledge – Applying genetic theories in broader 

contexts. 
5.​ Evaluation – Assessing comprehension and learning outcomes. 

This module integrates guided inquiry with digital learning tools, promoting 
self-directed exploration and collaborative problem-solving. 

 

 



 

 
Figure 19: Biology’s Best Practice 

The Biology course has integrated various digital learning tools in genetics 
education, combining multimedia learning materials with structured digital 
worksheets to enhance student engagement and conceptual understanding, as 
illustrated in figure 20 and figure 21. The use of digital documents also allows for 
collaborative learning, real-time feedback, and iterative refinement of knowledge.  

 

 
Figure 20: Biology Learning Environment 

 

 

 



 

 
Figure 21: Biology’s Learning Materials and Digital Worksheet 

 
Figure 22 depicts a collaborative digital worksheet that guides students in 

summarizing research findings systematically. The integration of AI tools, such as 
Gemini AI, supports real-time information retrieval, fostering evidence-based 
reasoning and contextual learning. Hosted on Google Docs, these digital resources 
enable collaborative writing, peer review, and iterative refinement of knowledge.  

 
Figure 22: Biology’s Students’ Performance 

 

 

 



 

3. English  - Grade 10 
The English course for Grade 10 students implemented a Task-Based 

Learning (TBL) approach integrated with Think-Pair-Share techniques, emphasizing 
collaborative and experiential learning in an English course. Task-based learning, as 
depicted in the Learning Strategies structure in figure 23, follows a three-phase 
structure: 

1.​ Pre-Task Preparation  – This phase involves understanding the task, 
setting objectives, and preparing necessary resources before engaging 
in practical application. It ensures that learners have a clear framework 
and background knowledge to approach the task effectively. 

2.​ Task Execution and Collaboration– Students engage in the actual 
task, applying language skills in a communicative context while 
collaborating with peers using the Think-Pair-Share technique. This 
encourages peer interaction, knowledge exchange, and deeper 
engagement with the content. 

3.​ Practice and Self-Correction – The final phase focuses on reviewing 
and refining the work. Students analyze their output, receive feedback, 
and make necessary revisions to improve accuracy and effectiveness, 
reinforcing self-directed learning and continuous improvement. 

 
Figure 23: English’s Best Practice 

Figure 24 presents a technology-enhanced language learning classroom 
integrating multimedia instructional materials and interactive digital worksheets to 
support student engagement in an English language course. For the course 
materials, as depicted in figure 25, slide-based learning material titled "Unit 2: Have 
You Seen It Yet?" under the theme of Social Life serving as an introduction to lesson 

 

 



 

content, vocabulary, and grammar structures. The right panel in figure 25 showcases 
a digital worksheet designed for listening comprehension practice, where students 
engage with an audio-based task and extract key details from a conversation with a 
travel agent. The worksheet requires students to fill in missing information, 
reinforcing active listening, note-taking, and information-processing skills.  

 
Figure 24: English’s Learning Environment 

 
Figure 25: English’s Learning Materials and Digital worksheet 

For course assessment, students' performance was assessed in a listening 
comprehension task within an English language learning context, demonstrating the 
application of digital worksheets for formative assessment. The three panels in figure 
26 showcase individual student responses to a structured practice activity, where 
learners listen to an audio recording of a conversation with a travel agent and fill in 
missing information. The integration of task-based learning and digital tools 
enhances language acquisition, promoting critical thinking, detailed listening, and 
contextual understanding, which are essential components of communicative 
competence in second-language learning. 
 

 

 



 

 
Figure 26: English’s Students’ Performance 

4. Web Development - Grade 10 
The course utilized a problem-based learning strategy with an emphasis on 

"Think Pair Share," to teach Web Development to grade 10 students. The six steps 
of Problem-based Learning (PBL) as depicted in figure 27 are structured to foster an 
iterative and interactive learning environment: 

1.​ Identify the Problem - In the context of web development, this could 
involve identifying a need for a specific type of website or a problem 
with an existing website. 

2.​ Find Information - Once the problem is identified, students seek out 
necessary information and resources to understand the problem better 
and start formulating solutions. 

3.​ Generate Solutions - This step encourages creativity and 
collaborative thinking, where students can propose various design and 
functional elements for a website. 

4.​ Select and Implement the Best Solution - From the range of 
generated solutions, students evaluate the options and select the best 
one to implement.  

5.​ Analyze and Test the Solution - After implementing their solution, 
students test and critically analyze the outcome.  

6.​ Present and Reflect on the Results - The final step involves 
presenting the created website and reflecting on the project process.  

 

 



 

 

Figure 27: Web Development’s Best Practice 

Students make use of Google Cloudbook to access digital tools and 
resources throughout the learning process (figure 28). For the course materials, 
Google Document was utilized for content delivery, collaboration, and real-time 
editing, allowing students to engage with instructional materials in a dynamic and 
interactive manner. On the right panel of figure 29, a digital worksheet is presented, 
resembling the original learning material but modified for interactive engagement. 
This version is designed to facilitate active learning by prompting students to engage 
with the material through comprehension questions, exercises, or reflection prompts. 

 
Figure 28: Web Development’s Learning Environment 

 

 

 



 

 
Figure 29: Web Development’s Learning Material and Digital Worksheet 

Students utilized Google Cloud-based tools which enable seamless 
collaboration, real-time feedback, and personalized learning experiences. 
Documents exhibited in figure 30 are part of a collaborative learning process where 
students utilize digital tools to complete and personalize their assignments. Each 
document follows a common instructional framework, with numbered sections and 
hyperlinks to online resources. The inclusion of web links suggests that students are 
engaging with external sources, demonstrating research and information retrieval 
skills. 

 
Figure 30: Web Development’s Students’ Performance 

 

 

 



 

5. Mathematic - Grade 10 
A structured educational framework for grade10’s Mathematics course 

incorporates a deductive learning approach combined with Team Game Tournament 
(TGT) strategies. This pedagogical model emphasizes collaborative and competitive 
learning, fostering both cognitive development and teamwork skills. The framework 
consisted of five steps, as depicted in figure 31: 

1.​ Understanding Construction – This initial phase focuses on building 
foundational knowledge, ensuring that learners comprehend key 
mathematical concepts. 

2.​ Exploration and Inquiry – Students engage in research, problem 
identification, and information-seeking activities to deepen their 
understanding. 

3.​ Explanation and Conclusion – This stage involves structured 
discussions, explanations, and formulation of key mathematical 
principles. 

4.​ Knowledge Expansion – Learners apply their acquired knowledge in 
new contexts, reinforcing their skills through practice and extension 
activities. 

5.​ Assessment and Evaluation – The final phase assesses students’ 
understanding and performance, allowing for feedback and 
adjustments in learning. 

This cyclical process aligns with constructivist learning principles, where 
knowledge is actively constructed through exploration, collaboration, and application. 
On the right panel of figure 31, the study module, which follows the structured 
framework, is illustrated, with the first unit focusing on concept mapping and 
multiplication principles. The sequence follows the five-phase learning strategy, 
progressing through understanding construction, exploration and inquiry, explanation 
and conclusion, knowledge expansion, and assessment and evaluation, ensuring a 
comprehensive learning experience. 

 

 



 

 
Figure 31: Mathematics’s Best Practice 

​  In this course, a technology-enhanced learning environment is encouraged 
where students engage with digital learning materials and interactive activities in a 
collaborative classroom setting. The use of Google Cloud-based tools supports 
active learning, digital collaboration, and personalized instruction, as illustrated in 
figure 32 and figure 33. Both Learning Material and Digital Worksheet implemented a 
structured Google Document designed for active student participation, prompting 
learners to apply knowledge, answer questions, and engage in problem-solving 
activities. 

 
Figure 32: Mathematics’s Learning environment 

 

 



 

 
Figure 33: Mathematics’s Learning Materials and Digital Worksheet 

Figure 34 showcased student performance through three distinct presentation 
slides, each demonstrating analytical thinking and problem-solving skills. The slides 
contain structured textual explanations, graphical representations, and illustrations 
related to decision-making scenarios. The first slide discusses smartphone selection 
using a mathematical approach, the second focuses on clothing choices with a 
systematic decision-making process, and the third explores K-POP-related interests 
through categorization and logic-based mapping. These presentations highlight 
students' ability to apply logical reasoning and structured problem-solving techniques 
in various real-life contexts. 
 

Figure 34: Mathematics’s 2 Students Performance 
 

6. P.E. - Grade 10 
This course presents an educational framework for P.E., emphasizing 

Activity-Based Learning with the Think Pair Share technique as shown in figure 35.  
The proposed strategy consists of five key steps: 

 

 



 

1. Understanding Construction - This stage emphasizes cognitive 
processing, where students connect new knowledge with prior 
experiences. 
2. Exploration and Inquiry - This phase promotes critical thinking and 
curiosity, allowing students to engage with the content beyond passive 
learning 
3. Explanation and Conclusion - This stage helps in clarifying 
misunderstandings, reinforcing learning, and ensuring that knowledge 
is logically structured. 
4. Knowledge Expansion - This phase encourages further inquiry and 
connection-building, where students apply their knowledge in broader 
or more complex contexts. 
5. Assessment and Evaluation - This final step involves reflecting on 
learning outcomes through self-assessment, peer evaluation, and 
instructor feedback. 

By following this structured learning cycle, students engage in a dynamic and 
interactive educational experience, fostering higher-order thinking skills, 
problem-solving abilities, and collaborative learning. 

 
Figure 35: P.E.’s Best Practice 

​ By integrating Activity-Based Learning approach combined with the 
Think-Pair-Share technique to enhance student engagement in community health 
education, the course featured several online resources, such as a YouTube video 
titled "Health Promoting in Community" (figure 37) that served as a multimedia 
learning resource to introduce and visually explain key concepts. A digital worksheet 
in the right panel of figure 37 depicted a design that reinforces learning through 

 

 



 

structured activities, such as written reflections, diagram-based exercises, and 
critical thinking prompts. Using the Think-Pair-Share technique, students first 
individually engage with the video content ("Think"), then collaborate with peers to 
discuss insights and reflection worksheet activities ("Pair"), and finally share their 
conclusions in group discussions or presentations ("Share").  

 
 

Figure 36: P.E.’s Learning Environment 

 
Figure 37: P.E.’s Learning Material and Digital Worksheet 

Figure 38 showcases student performance. It displays three instances of a 
digital worksheet completed by different students, reflecting their engagement in 
collaborative learning and critical thinking. This method not only promotes 
conceptual understanding of community health but also enhances communication 
and teamwork skills. 

 

 



 

 
Figure 38: P.E.’s Students’ Performance 

 

7. Art  - Grade 10 
The Art course integrated Activity-Based Learning with the Think-Pair-Share 

technique. This method encourages students to actively construct knowledge, 
collaborate with peers, and refine their learning through reflection and assessment 
with four key learning steps as illustrated in figure 39: 

1.​ Building Understanding – This initial phase focuses on introducing 
key concepts related to the topic. Students engage with learning 
materials such as videos, readings, or demonstrations to gain a 
foundational understanding. 

2.​ Study Phase – In this phase, students apply their knowledge through 
hands-on activities such as analyzing musical compositions, 
experimenting with instruments, or engaging in group discussions. 

3.​ Summarization – This phase focuses on synthesizing and 
consolidating learning through reflection and structured presentation of 
key concepts. 

4.​ Evaluation – The final phase involves assessing understanding, 
providing feedback, and identifying areas for improvement. 

This structured approach fosters critical thinking, creativity, and a deeper 
appreciation of musical heritage. 

 

 



 

 
Figure 39: Art’s Best Practice 

Implementing an Activity-Based Learning approach integrating the 
Think-Pair-Share technique to enhance students’ understanding of the History of 
Western Music helped create a collaborative, student-centered, and inquiry-driven 
learning environment as depicted in figure 40.  

Figure 41 displays learning material that introduces key concepts related to 
Western music history. The right panel shows a digital worksheet designed to 
reinforce knowledge through reflection and collaborative discussion, encouraging 
students to summarize and critically analyze what they have learned.

 
Figure 40: Art’s Students’ Performance 

 

 



 

 
Figure 41: Art’s Learning Material and Digital Worksheet 

Student performance in a collaborative digital learning environment, 
demonstrating engagement with Activity-Based Learning and the Think-Pair-Share 
technique. Figure 42 showcases students' responses in a discussion-based platform, 
where they share reflections, analyze concepts, and provide feedback on learning 
topics.  

 
Figure 42: Art’s Students’ Performance 

 

8. Guidance - Grade 10 
The Guidance course proposed a collaborative learning framework integrating 

the Jigsaw technique with the Think-Pair-Share method to enhance student 
engagement and knowledge acquisition. Figure 43 illustrates a structured learning 
strategy cycle, consisting of five stages:  

1.​ Understanding Construction – Students grasp the foundational 
concepts of the topic by engaging in reading, multimedia content, or 
instructor-led discussions. 

 

 



 

2.​ Exploration and Inquiry – Learners investigate further, ask critical 
questions, and seek deeper understanding through collaborative 
activities, research, and discussions. 

3.​ Explanation and Conclusion – Through Think-Pair-Share, students 
synthesize their findings, clarify misunderstandings, and present key 
takeaways. 

4.​ Knowledge Expansion – The Jigsaw technique facilitates peer 
teaching, allowing students to build on each other's knowledge, 
encouraging interdisciplinary connections and application-based 
learning. 

5.​ Assessment and Evaluation – The final phase involves reflection, 
peer feedback, and formal assessments, ensuring that students can 
effectively apply and articulate their acquired knowledge. 

By integrating the Jigsaw technique with Think-Pair-Share, this collaborative 
learning model fosters active engagement, critical thinking, teamwork, and deeper 
conceptual understanding, making it an effective strategy for student-centered 
education. 

 
Figure 43: Guidance Subject Best Practice 

The course utilized a career-themed digital learning resource, incorporating 
visual elements related to various professions, tools, and innovation, suggesting an 
engaging multimedia presentation, as depicted in  figure 44 and figure 45. A digital 
worksheet utilized in the course aimed at reinforcing students' understanding by 
prompting them to reflect on career-related topics, such as skills assessment, future 
aspirations, and career pathways. This blended learning approach encourages 
active participation, self-reflection, and structured knowledge application, helping 

 

 



 

students explore career options, set goals, and make informed decisions about their 
professional futures. 

 
Figure 44: Guidance Subject Learning Environment 

 
Figure 45: Guidance Subject Learning Material and Digital Worksheet 

Figure 46  showcases student performance in a career exploration learning 
activity, where students engage with a digital worksheet to reflect on their career 
interests, goals, and skill development. The three displayed documents indicate 
individual responses, demonstrating students' ability to analyze career options, 

 

 



 

organize their thoughts, and articulate their aspirations. 

 
Figure 46: Guidance Subject Students’ Performance 

7.7.2 Grade 11 

9. Thai - Grade 11 
For Thai course, one of the subjects for grade 11 students, presents an 

innovative learning framework incorporating Scenario-Based Learning (SBL) with the 
Team-Pair-Solo technique to enhance student engagement and critical thinking 
skills. As illustrated in figure 47, the proposed structured learning strategy cycle 
consisting of four interconnected stages:  

1.​ Introduction and Knowledge Sharing - Students receive foundational 
knowledge and background information related to the scenario. 

2.​ Problem Analysis and Solution - Learners critically examine the 
scenario, identify challenges, and discuss possible solutions. 

3.​ Discussion and Reflection - Learners share their findings, justify their 
solutions, and reflect on the learning process. 

4.​ Peer and instructor feedback - Guide improvements and enhance 
metacognitive skills. 

 

 



 

 
Figure 47: Thai’s Best Practice 

Scenario-Based Learning helps promote an interactive learning approach for 
a Thai language lesson as exhibited in figure 48, focusing on the study of medical 
lexicons and analytical sciences. The learning materials, as shown in figure 49, 
featured a presentation slide with textual explanations and a concept map, which 
visually organizes key terms related to the subject matter. The digital worksheet is 
designed to reinforce students' understanding through structured exercises, 
reflective writing, and analytical tasks. 

 

 
Figure 48: Thai’s Learning Environment 

 

 



 

 
Figure 49: Thai’s Learning Material and Digital Worksheet 

Figure 50 showcases student performance in a digital learning environment, 
where students engage with structured worksheets to demonstrate their 
understanding of medical lexicons and analytical sciences in the Thai language. The 
three panels display individual responses, indicating a varied approach to content 
comprehension, organization, and reflection. Some submissions include detailed 
answers and highlighted text, suggesting revisions or emphasis on key concepts, 
while others maintain a structured format for concise analysis. 

 
Figure 50: Thai’s Students’ Performance 

10. Biology - Grade 11 
Grade 11’s Biology course implemented the inquiry-based learning approach 

following a structured cycle of scientific exploration, integrating the Think-Pair-Share 
technique to enhance critical thinking, collaboration, and problem-solving skills. The 
cycle consists of four key steps, as shown in Figure 51 each designed to engage 
students in active inquiry and knowledge construction: 

1. Generating Interest - This step lays the foundation for self-directed 
exploration by fostering intrinsic motivation and cognitive engagement in the 
learning process. 

2. Exploration and Investigation - Students formulate explanations 
based on observations, using logical reasoning to interpret patterns or trends 
in biological systems. 

 

 



 

3. Discussion and Conclusion - This stage reinforces higher-order 
thinking skills, allowing students to challenge assumptions, debate 
interpretations, and refine their scientific explanations. 

4. Knowledge Expansion - The final phase aims to extend learning 
beyond the initial investigation by applying acquired knowledge to new 
contexts, real-world scenarios, or cross-disciplinary connections. 

By following this structured inquiry-based learning approach, students actively 
participate in the learning process, develop scientific literacy, and enhance their 
ability to think critically, analyze information, and apply knowledge effectively. 

 

Figure 51: Biology’s Best Practice 

The proposed Best Practice created a technology-enhanced learning 
environment, where students were actively engaged in digital learning using 
Chromebooks as depicted in figure 52. The course’s learning materials and a digital 
worksheet designed for Biology 4, as illustrated in figure 53, focusing on asexual 
reproduction in animals, features a YouTube video lesson Where a teacher explains 
the concept with supporting visuals, promoting engagement through multimedia 
instruction. A digital slide with images of animals that reproduce asexually, 
encouraging students to observe, analyze, and discuss key biological characteristics. 
A structured digital worksheet was designed to reinforce learning through guided 
inquiry, categorization, and comparative analysis of different reproductive methods.  

 

 



 

 
Figure 52: Biology’s Learning Environment 

 
Figure 53: Biology’s Learning Material and Digital Worksheet 

Figure 54 showcases student performance in Biology 4, demonstrating their 
engagement with digital learning materials and analytical exercises on asexual 
reproduction in animals. The left panel displays students' work on interactive digital 
slides, where they have formulated responses, analyzed images, and provided 
explanations based on given prompts. Whereas the right panel features structured 

 

 



 

written responses from digital worksheets 

 
Figure 54: Biology’s Student Performance 

 

​ 11. Design and Technology - Grade 11 
This course presents a cooperative learning framework that integrates 

AI-assisted learning to enhance problem-solving, critical thinking, and collaborative 
engagement to teach Design and Technology to grade11 students. The proposed 
structured learning strategy cycle, as shown in figure 55, consists of five key stages:  

1. Understanding Construction - The goal of this stage is to 
introduce fundamental concepts and principles related to the technology topic. 

2. Exploration and Inquiry - This stage promotes self-directed 
learning and inquiry-based exploration, allowing students to develop analytical 
and research skills. 

3. Explanation and Conclusion - This phase emphasizes clarity, 
logical reasoning, and structured communication of technological concepts. 

4. Knowledge Expansion - Students apply their learning to new or 
complex problems, using AI tools to enhance creativity and innovation. 

5. Assessment and Evaluation - The final stage focuses on 
assessing student performance, reflecting on learning outcomes, and 
identifying areas for improvement. 

By integrating AI-assisted cooperative learning, this framework enhances 
digital literacy, fosters critical and creative thinking, and enables adaptive learning 
experiences. Students gain a more personalized, data-driven, and collaborative 
approach to technology education, preparing them for emerging technological 
advancements and real-world problem-solving. 

 

 
 

 

 



 

 
Figure 55: Design and Technology’s Best Practice 

The proposed structure encouraged an engaging learning environment as 
exhibited in figure 56. The Learning materials and a digital worksheet designed for 
this subject, as shown in figure 57, specifically focus on complex technological 
systems. The left panel features a presentation slide deck, serving as a structured 
resource for introducing key concepts, system components, and technological 
processes. The right panel displays a digital worksheet, which includes visual 
diagrams, structured exercises, and analytical questions to guide students through 
understanding system interactions and problem-solving applications. 

 
Figure 56: Design and Technology’s Learning Environment 

 

 

 



 

 
Figure 57: Design and Technology’s Learning Material and Digital Worksheet 

Figure 58 illustrated student performance in the Design and Technology 
subject, demonstrating their engagement with digital worksheets and structured 
assessments on complex technological systems. students have analyzed 
technological processes, such as mechanical system interactions (e.g., a motorcycle 
and helmet), using flowcharts and categorization techniques  in the assigned 
interactive worksheets. 

 
Figure 58: Design and Technology’s Student Performance 

 

 

 



 

12. Chemistry - Grade 11 
For grade 11’s Chemistry, the instructor proposed inquiry-based learning with 

Think-Pair-Share technique framework, as shown in figure 59, focusing on the study 
of gas laws consisting of five interconnected stages:  

1. Understanding Construction- The goal is to activate prior 
knowledge and create a strong conceptual foundation before deeper 
exploration. 

2. Exploration and Inquiry - This phase encourages questioning, 
hypothesis formation, and data analysis to deepen understanding. 

3. Explanation and Conclusion - This stage enhances scientific 
reasoning, logical deduction, and collaborative discussion to clarify concepts. 

4. Knowledge Expansion - The focus here is on applying learned 
concepts to new problems, such as solving real-world gas law applications or 
interdisciplinary connections. 

5. Assessment and Evaluation  - This final phase involves evaluating 
student understanding through quizzes, peer reviews, and reflections. 

 

Figure 59: Chemistry’s Best Practice 

This teaching and learning approach created a dynamic classroom where 
students actively participate in hands-on chemistry experiments and teacher-led 
discussions as depicted in figure 60. The multimedia learning resources and digital 
worksheets used in the Chemistry course are designed to enhance student 
comprehension and engagement. As shown in figure 61, the learning materials 
feature a YouTube video on acids and bases, illustrating molecular structures in an 
interactive format, with digital presentation on Gas Laws, serving as a structured 
instructional resource. The digital worksheets are also designed to incorporate 

 

 



 

concept mapping, problem-solving exercises, and reflection prompts, promoting 
active learning, self-assessment, and deeper application of chemistry concepts in 
both theoretical and practical contexts. 

 
Figure 60: Chemistry’s Learning Environment 

 

 
Figure 61: Chemistry’s Learning Material and Digital Worksheet 

Figure 62 showcases student performance in a Chemistry experiment, where 
students have documented their experimental observations and analysis using digital 
tools. The left panel presents a structured data recording table while the right panel 
expands on this by including detailed explanations, reflections, and conclusions, 
demonstrating critical thinking and scientific reasoning.  

 

 



 

Figure 62: Chemistry’s Student Performance 
 

13. Social - Grade 11 
Grade 11’s Social 4 course presents an Activity-Based Learning framework 

that incorporates interactive video-based learning to enhance student engagement, 
critical thinking, and real-world application of economic concepts. The proposed 
structured learning strategy cycle, as shown in figure 63, consisting of five 
interconnected stages:  

1. Building Understanding - This initial phase introduces key 
economic concepts and foundational knowledge. 

2. Exploration - Students actively investigate topics through research, 
case studies, or data analysis. 

3. Activity - This phase involves hands-on or interactive learning 
experiences, such as simulations, debates, problem-solving exercises, or 
digital projects. 

4. Discussion - Students share insights, debate perspectives, and 
refine their understanding through structured discussions. 

5. Conclusion - The final stage focuses on synthesizing learning, 
reflecting on key takeaways, and applying knowledge to new situations. 

By integrating Activity-Based Learning with Interactive Video, this approach 
fosters engagement, deeper comprehension, and real-world application of economic 
concepts, ensuring students become active participants in their learning journey. 

 

 



 

 

Figure 63: Social’s Best Practice 

The designed learning materials and a digital worksheet for Social Studies, as 
depicted in figure 65, focusing on economic systems. It features an educational 
YouTube video that visually explains key economic concepts, making learning 
engaging and interactive. The digital worksheet is designed with guided questions 
and interactive exercises, allowing students to analyze and apply economic 
principles in real-world contexts. 

 

 
Figure 64: Social 4 Learning Environment 

 

 



 

 
Figure 65: Social 4 Learning Material and Digital Worksheet 

Student performance in Social Studies, as illustrated in figure 66, specifically 
focusing on economic systems through digital interactive worksheets. The 
worksheets, completed on the Liveworksheets platform, include structured exercises, 
matching activities, and categorization tasks to assess students’ understanding of 
different types of economic systems. The responses indicate active engagement with 
digital learning tools, enabling students to apply theoretical knowledge, analyze 
economic structures, and reinforce their comprehension through interactive 
exercises.  

 
Figure 66: Social’s Student Performance 

 

 

 



 

14. P.E. - Grade 11 
For P.E. (Grade 11) course, the Activity-Based Learning with Think Pair Share 

approach was implemented. Focusing on a structured learning strategy and study 
module. The Learning Strategy in figure 67 displayed a circular diagram divided into 
five interconnected segments, representing key steps in the learning process: 

1.​ Understanding Construction: This stage involves building foundational 
knowledge and comprehension of the subject matter. 

2.​ Exploration and Inquiry: Learners engage in active exploration, posing 
questions, and investigating concepts to deepen understanding. 

3.​ Explanation and Conclusion: Students synthesize their findings, 
articulate their understanding, and draw conclusions based on their 
exploration. 

4.​ Knowledge Expansion: This phase encourages learners to connect new 
knowledge with prior learning, expanding their understanding. 

5.​ Assessment and Evaluation: The final step involves assessing 
students' learning outcomes and evaluating their progress. 

The strategy emphasizes collaboration through the Think-Pair-Share 
technique, where learners individually think about a topic, discuss their ideas with a 
partner, and then share insights with the larger group. This approach fosters critical 
thinking, peer interaction, and active participation. 

 
Figure 67: P.E.’s Best Practice 

​ The proposed teaching approach encourages a collaborative learning 
atmosphere. In figure 68, students were working in groups with their Chromebooks in 
a technology-integrated classroom setting. For learning materials and digital 
worksheets used in the lesson, which illustrated in figure 69, features a presentation 

 

 



 

slide titled "Unit 8: Promoting Safety in Society," which serves as a structured 
instructional resource to introduce key concepts and facilitate discussion. The digital 
worksheet is also designed to guide students through interactive exercises, 
reflections, and structured responses related to community safety and well-being. 

 
Figure 68: P.E.’s Learning Environment 

 
Figure 69: P.E.’s Learning Material and Digital Worksheet 

For students’ performance in Grade 11 Physical Education (P.E. 4), 
specifically focusing on analyzing the causes of accidents and safety measures in 
society. As shown in figure 70,  The three panels display digital worksheets 
completed by students, where they have researched, structured, and documented 

 

 



 

their understanding of accident causes, prevention strategies, and risk factors. 

 
Figure 70: P.E.’s Student Performance 

 

15. Art  - Grade 11 
The Art course for grade11 students incorporates Activity-Based Learning with 

the Think-Pair-Share technique to enhance student creativity, collaboration, and 
critical thinking. Figure 71 illustrates a learning strategy model, guiding students 
through the following five-step process for artistic exploration and skill development: 

1. Understanding Construction - Students build foundational 
knowledge by exploring art history, artist styles, and key artistic movements. 

2. Exploration and Inquiry - This phase involves independent and 
collaborative research, where students investigate art techniques, influences, 
and creative methodologies. 

3. Explanation and Conclusion - Students synthesize their findings 
and present interpretations of selected artworks or artistic styles. 

4. Knowledge Expansion - This phase focuses on applying acquired 
knowledge to practical artwork creation. 

5. Assessment and Evaluation - The final step involves 
self-reflection, peer feedback, and instructor evaluations to assess students’ 
creative process, technical skill, and conceptual depth. 

By integrating Activity-Based Learning with the Think-Pair-Share method, this 
approach encourages deep artistic exploration, critical discussion, and personalized 
creative development, ensuring students actively engage with art theory and practice 
in meaningful ways. 

 

 



 

 
Figure 71: Art’s Best Practice 

​ Figure 72 and Figure 73 depict Art learning environment and learning 
materials The learning materials and digital worksheet were designed focusing on 
techniques for creating artwork inspired by famous artists. The learning material 
features a YouTube video lesson, which serves as an instructional resource, 
providing students with techniques, artistic principles, and inspirations for creating 
their own artwork. The digital worksheet displays structured instructions for students 
to analyze, interpret, and create artwork based on famous artistic styles.  

 
Figure 72: Art’s Learning Environment 

 

 



 

 
Figure 73: Art’s Learning Material and Digital Worksheet 

Figure 74 showcases students' performance and their creative outcomes as a 
direct result of guided instructions from the digital worksheet. Following these 
instructions, students explored various art styles and conceptual approaches, 
leading to the diverse artistic outputs. 

 
Figure 74: Art’s Student Performance 

 

16. Guidance - Grade 11 
The Guidance course for grade 11 proposed a collaborative learning 

framework using the Jigsaw Technique with Think-Pair-Share which is designed to 
enhance student engagement, knowledge sharing, and cooperative problem-solving. 
As shown in Figure 75, This approach follows a structured four-step learning 
process:  

1. Building Understanding - The goal is to ensure students 
understand core concepts before engaging in collaborative activities. 

2. Study Phase - Each student focuses on a specific part of the topic, 
becoming an expert in that section. This phase promotes inquiry, critical 
thinking, and deep learning. 

 

 



 

3. Summarization - Students return to their original groups and teach 
their assigned sections to peers. Discussions allow students to connect ideas, 
compare perspectives, and refine understanding. 

4. Evaluation - The final stage includes self-assessment, peer 
feedback, and instructor evaluation. AI-assisted tools and Google Workspace 
facilitate real-time feedback and digital collaboration. 

By integrating Jigsaw Technique with Think-Pair-Share, this approach 
enhances teamwork, deepens understanding, and fosters independent learning, 
ensuring that students actively construct knowledge rather than passively receive 
information. 

 
Figure 75: Guidance’s Best Practice 

As depicted in Figure 76, The Jigsaw Technique with Think-Pair-Share 
approach helps foster an active learning and engaging environment in the classroom 
where students take ownership of their learning, collaborate effectively with peers, 
develop critical thinking skills, and deepen their understanding through structured 
discussion and knowledge-sharing 

The learning materials and a digital worksheet were designed to help students 
understand the TCAS 67-68 university admission system. The featured YouTube 
video (Figure 77, left panel) provides a detailed explanation of TCAS (Thai University 
Central Admission System). This video serves as an informative resource to guide 
students through the university application process whereas the digital worksheet, 
was designed to encourage students to reflect on their university plans, identify 
suitable TCAS rounds, and evaluate their readiness for higher education. 

 

 



 

 

Figure 76: Guidance’s Learning Environment 

 
Figure 77: Guidance’s Learning Material and Digital Worksheet 

As a result from the assigned worksheet,  figure 78 displayed documents 
containing structured responses, where students have reflected on their university 
admission options, analyzed different TCAS rounds, and evaluated their own 
readiness for higher education. The use of red text formatting suggests teacher 
feedback, revisions, or highlighted key points, indicating an iterative learning 
process. These student responses demonstrate critical thinking, goal setting, and 
personalized academic planning, as students engage with research-based 
decision-making and self-assessment.  

 

 



 

 
Figure 78: Guidance’s Student Performance 

 

17. English Club 
The English Club's learning strategy highlights the importance of technology 

in fostering effective and engaging literacy practices, ensuring that students enhance 
their reading skills through personalized and interactive learning experiences. The 
course then focused on improving reading comprehension and accuracy by 
providing real-time feedback, pronunciation correction, and engaging learning 
environments using technology-enhanced learning. The instructor utilized the Read 
Along app and Google Classroom (figure 79) to integrate interactive reading 
activities and collaborative discussions, which encouraged active participation, 
critical thinking, and sustained reading development. 

 
Figure 79: English’s Club Best Practice 

Figure 80 depicts students actively engaged in a digital learning session, 
where they follow along with a teacher-led lesson displayed on a screen and 

 

 



 

participate in small group learning with interactive reading activities on 
Chromebooks, fostering collaboration and engagement. 

The Learning Materials from Read Along app interface within Google 
Classroom shown in Figure 81, provides interactive reading exercises with visual 
and auditory feedback. The app supports reading fluency, comprehension, and 
pronunciation improvement.

 

Figure 80: English Club’s Learning Environment 

 
Figure 81: English Club’s Learning Material 

Figure 82 presents student performance data from the Read Along app, 
analyzing reading accuracy and comprehension, displaying word recognition 
proficiency and error analysis through a progress bar and categorized vocabulary 
performance. It highlights words that students struggled with and those successfully 
recognized, allowing educators to track individual learning needs. This data-driven 
feedback system enables teachers to monitor reading progress, identify learning 
gaps, and personalize instruction, ensuring students receive targeted support to 
improve their reading skills through technology-assisted learning. 

 

 



 

 
Figure 82: English Club’s Student Performance 

 

7.2 Data analysis 

Part 1: Questionnaire on the Use of Google Workspace in Organizing Learning 
Activities to Develop 21st Century Skills of Teachers 

Section 1: Perspectives and Usage of Technology 
From the analysis of the use of Google Solutions (GS) before and after the 

experiment, overall, there was an increase in the level of comfort in using Google 
Applications across all applications. Before the experiment, the average score was 
3.21 (SD = 0.83), and after the experiment, the average increased to 3.73 (SD = 
0.84). The most significant change was in the use of Chromebooks, where usage 
before the experiment had an average of 2.38 (SD = 0.69), and after the experiment, 
it rose to 3.54 (SD = 1.08). In addition, it was found that the usage of Gemini by 
teachers before the experiment had an average of 2.46 (SD = 0.88), and after the 
experiment, it increased to 3.58 (SD = 0.82), as depicted in Figure 83. 

 

 



 

 
Figure 83: Using Google Solutions (GS) before and after the experiment 

Section 2: Enablers and Obstacles to Technology Adoption 
From the analysis of the use of Google Workspace and the acceptance of 

technology, it was found that overall, teachers showed an increasing trend in 
accepting technology use for classroom management and instructional development. 
Regarding teachers’ perspectives on distance teaching, it was found that before 
participating in the experiment, their opinions were at a moderate level (Mean = 3.19, 
SD = 0.56), and after the experiment, their opinions rose to a good level (Mean = 
4.23, SD = 0.58). 

Additionally, before joining the project, teachers observed that students 
participated in class at a generally participative level (Mean = 3.38, SD = 0.62), and 
after the experiment, student participation increased to a high level (Mean = 4.23, SD 
= 0.58). Moreover, before the project, teachers conducted learner-centered 
instruction at a moderate level (Mean = 3.69, SD = 0.61), and after joining the 

 

 



 

project, learner-centered teaching improved to a good level (Mean = 4.27, SD = 
0.59). Figure 84 illustrates the differences between the pre-post survey results. 

Figure 84: Enablers and obstacles to technology adoption 

Section 3: Baseline Indicators to Measure Impact on Teaching and 
Learning 

An analysis of the impact on teachers' work before and after participating in 
the experiment revealed that Google Workspace significantly supported teachers in 
managing their teaching duties and enhancing instructional effectiveness. Prior to 
the experiment, teachers reported spending an average of 17.12 hours per week on 
teaching tasks. Following the experiment, this average increased to 18.04 hours per 
week, indicating a positive shift in instructional engagement. 

Interestingly, the time spent on extracurricular activities, such as clubs and 
sports, decreased. Before the experiment, teachers spent an average of 2.98 hours 
per week on such activities, but this figure dropped to 1.85 hours afterward. A similar 
trend was observed in student counseling, where the average time commitment was 
reduced from 3.58 to 2.50 hours per week. Additionally, communication and 
collaboration with parents or guardians also saw a decline in time spent, decreasing 
from 2.65 to 1.67 hours per week after the experiment.  
 

 

 



 

 
Figure 85: Baseline indicators to measure impact on teaching and learning 

Section 4: Likelihood of Recommending Workspace and Chromebooks: 
Overall, Google Solutions (GS) helped teachers save time on key professional 

activities following the experimental phase. According to the analysis, 46.15% of 
teachers reported significant time savings, with more than 5 hours saved per week. 
Another 38.46% indicated moderate time savings of 1 to 5 hours per week, while 
11.54% experienced minor time savings of less than 1 hour per week. Only 3.85% of 
participants stated that there was no impact on their working time. 

Moreover, when comparing the experiences of both students and teachers 
before and during the trial, the majority of teachers agreed that Chromebooks were 
well-suited to their educational needs, reflected in a high agreement level (Mean = 
4.38). Teachers also observed that their students became more capable of learning 
independently. In addition, teachers gained better access to learning analytics and 

 

 



 

performance data, which allowed them to better understand each student’s 
potential—this perception also received a strong level of agreement (Mean = 4.35). 
Furthermore, teachers noted that their students benefited from more personalized 
learning experiences, enabling them to learn in ways that suited their individual 
needs. This, too, was positively received, with an average agreement score of 4.31. 

 

 



 

 
Figure 86: The average score of Google Solutions (GS) usage after the project 

 

 



 

Section 5: AI Literacy: 
An analysis of teachers' AI literacy before and after participating in the 

experiment revealed a marked improvement. Before the experiment, the average AI 
literacy score among teachers was 3.05 (SD = 0.16). After the experiment, this 
average increased significantly to 3.89 (SD = 0.13), reflecting a positive shift in 
understanding and engagement with artificial intelligence. 

When breaking down the analysis by specific components of AI literacy, it was 
evident that all components showed improvement post-experiment. For the 
Awareness component, the average score increased from 3.21 (SD = 0.02) to 3.64 
(SD = 0.08). In terms of Usage, the average rose from 2.88 (SD = 0.13) to 3.73 (SD 
= 0.17), indicating greater comfort and familiarity with AI tools in practical contexts. 

The most significant improvement was observed in the Evaluate component, 
where the average score jumped from 3.05 (SD = 0.07) to an impressive 4.58 (SD = 
0.05), suggesting that teachers became considerably more capable of critically 
assessing AI tools and their outputs. Lastly, in the Ethics component, which involves 
understanding the ethical implications of AI usage, the average score rose from 3.06 
(SD = 0.42) to 3.63 (SD = 0.23), demonstrating a stronger awareness of responsible 
AI use. These results suggest that the intervention not only increased functional AI 
competencies but also enhanced teachers’ ethical understanding and evaluative 
abilities in the AI context. 

 

 

 



 

Figure 87: Average scores of AI Literacy components among teachers before and 
after the experiment 

Section 6: AI Impact on Students: 
The study asked teachers to reflect on several key statements: 

1.​ Whether they believed AI could handle repetitive, simple questions, 
allowing them to focus on more meaningful communication with 
students: Before the experiment, 24 teachers agreed with this idea while 2 
did not. After the experiment, all 26 teachers supported this statement, 
reflecting a clear consensus that AI could enhance classroom efficiency.​
 

2.​ Whether teachers felt they could predict conflicts in teaching arising 
from misunderstandings about AI or misleading information: Prior to the 
experiment, 19 teachers agreed and 7 disagreed. After the experiment, 
agreement increased to 25 teachers, with only 1 disagreeing—indicating a 
growing awareness of potential instructional challenges involving AI.​
 

3.​ Whether AI could be effectively used to provide timely, personalized 
support to students: Before the experiment, 22 teachers believed so, while 4 
did not. Following the experiment, 25 teachers expressed belief in this 
capacity of AI, with only 1 dissenting.​
 

4.​ Whether teachers were concerned that excessive reliance on AI might 
hinder students’ ability to explore and discover on their own: Before the 
trial, 22 teachers were not concerned, and 4 were. Afterward, the number of 
unconcerned teachers increased to 25, with only 1 expressing 
concern—implying that most saw AI as a supportive, not obstructive, tool in 
student development.​
 

5.​ Whether teachers believed that integrating AI would help them become 
more aware of students' individual needs: Initially, 16 teachers agreed and 
10 disagreed. Post-experiment, support for this view rose slightly, with 18 
agreeing and 8 disagreeing. While the increase was modest, it suggests a 
gradual shift toward recognizing AI’s potential in enhancing personalized 
teaching.​
 

6.​ Whether teachers were concerned about using AI to interpret students’ 
social interactions: Before the experiment, 11 teachers expressed no 
concern, while 15 were worried. Afterward, 12 teachers remained 
unconcerned, but 14 still expressed reservations—indicating that concerns 
about AI's role in social-emotional interpretation remained somewhat steady. 

 

 



 

In summary, the data show, as depicted in Figure 88, an overall positive shift 
in teacher perception of AI’s usefulness in supporting instruction and personalizing 
student learning, although some caution remains—especially regarding its impact on 
social interaction and discovery-based learning. 

 

 
Figure 88: Teachers’ Perspective towards AI Impact on Student [Pre-Survey]  

 
Section 7: Growth Mindset: 
An analysis of the growth mindset of 27 teachers, comparing data from before 

and after the experimental phase, revealed a slight overall increase. The average 
score before the experiment was 4.36 (SD = 0.76), which rose to 4.45 (SD = 0.72) 
afterward, indicating a generally positive shift in teachers' mindset toward personal 
and professional development. When broken down into specific components of the 
growth mindset, varying patterns emerged: 

●​ For the Motivation component, interestingly, there was a slight 
decrease—from an average of 4.69 (SD = 0.54) before the experiment to 4.45 
(SD = 0.63) after it. This may suggest a shift in perception or recalibration of 
expectations once engaged with new tools and challenges. 

 

 



 

●​ In contrast, the Attitude component showed improvement, with the average 
score increasing from 4.35 (SD = 0.73) to 4.58 (SD = 0.62), reflecting 
enhanced openness and positivity toward change and learning. 

●​ The Challenge component remained relatively stable, with only a slight rise 
from 4.19 (SD = 0.86) to 4.20 (SD = 0.82), indicating consistent comfort in 
facing new or difficult tasks. 

●​ The Grit component—representing perseverance and passion for long-term 
goals—saw a meaningful increase, with the average score moving from 4.40 
(SD = 0.68) to 4.56 (SD = 0.57), highlighting teachers' growing resilience and 
commitment. 

●​ For Adversity, the score rose from 4.09 (SD = 0.85) to 4.29 (SD = 0.81), 
indicating an increased ability to bounce back from setbacks. 

●​ Lastly, the Opposite-Minded component, which reflects flexibility in 
considering different viewpoints, also improved—from 4.46 (SD = 0.79) to 
4.54 (SD = 0.77), suggesting more openness to new ideas and diverse 
thinking. 

As seen in Figure 89, these results show that while overall growth mindset 
scores improved modestly, specific strengths such as grit, attitude, and adaptability 
to adversity experienced clearer gains, underscoring the positive influence of the 
intervention on teachers’ personal growth and mental flexibility. 

 

 

 



 

Figure 89: Average scores of each Growth Mindset component among teachers 
before and after the experiment 

 
Section 8: Teachers’ Opinions Towards This Experiment: 
Following the conclusion of the experiment, a post-experiment survey was 

conducted. Many teachers have expressed increasingly positive attitudes toward the 
integration of technology in teaching and learning. They recognized the value of 
using technology not only to support their own instructional practices but also to 
enhance student learning outcomes, particularly in fostering essential 21st-century 
skills. 

Teachers felt that technology helped them save time in lesson planning, 
allowing for more efficient preparation and delivery. It also opened up opportunities to 
explore innovative teaching models, encouraging creativity and flexibility in adapting 
instructional methods to suit various learning needs. 

Furthermore, teachers noted that the use of technology provided avenues for 
more creative and purposeful work, and enabled both teachers and students to 
engage more actively in the educational process. The experiment was seen not only 
as a technological intervention but as a catalyst for meaningful pedagogical 
transformation.  

Additional teacher feedback included individual reflections on how the tools 
impacted their professional practice: 

“Students have skills in using technology and it is the foundation 
for developing thinking skills, problem-solving skills, and 
communication skills. Learners can apply knowledge to solve 
problems in everyday life. From the observation of teachers 
who observed the sample group of Mathayom 4 students, they 
have skills in using communication tools and Chromebook 
fluently and need to use them as tools that learners cannot do 
without in order to achieve learning objectives set by teachers 
and learners.” 

Opinion of Teacher 1 

“The use of IT in teaching helps expand learning but requires 
time for preparation and development of teaching appropriate to 
students and can reduce the preparation time when 
developed.” 

Opinion of Teacher 2 

  

“From the experimental results in teaching management, it 
resulted in higher academic achievement of students and 

 

 



 

students had better quality in learning and gaining knowledge, it 
was convenient and timesaving, and they could carry out 
various activities retrospectively. 

Opinion of Teacher 3 

  

“Because there is a management system between Chromebook 
that is easy to use, convenient, fast to meet the needs of 
searching, working, planning the use by experts in using it, 
training teachers to have skills in using and using application 
programs that meet the needs of teachers, introducing teaching 
techniques that will be used to organize learning that focuses 
on learners, having Active Learning activities, teachers playing 
a role in positively reinforcing learners to stimulate learning, 
integrating AI to search and practice analytical thinking, 
distinguishing, summarizing important points before learners 
decide to do it step by step, having regular supervision, 
following up, and consulting with teachers, making teachers' 
activities continuous according to the set objectives.” 

Opinion of Teacher 4 

  

“Using Chromebook makes teaching management faster and 
easier for teachers and creating projects more efficiently.” 

Opinion of Teacher 5 

 

 



 

 
Figure 90: Overall of Teachers’ opinion towards this experiment 

Part 2: Questionnaire on the Use of Google Workspace in Organizing Learning 
Activities to Develop 21st Century Skills for Students 

An analysis was conducted involving 176 students who participated in the 
experimental use of Google Workspace for organizing learning activities aimed at 
developing 21st-century skills. After the experiment, the results showed that in terms 
of students' willingness to recommend Google Solutions (GS) to their peers, the Net 
Promoter Score (NPS) was 28.71%. Meanwhile, the NPS for recommending 
Chromebooks to fellow students was notably higher, at 55.45%. 

Section 1: Google Solutions Usability 
An analysis of students’ use of Google Solutions (GS) before and after the 

experimental phase revealed an overall improvement in comfort and ease of use 
across all Google applications. Before the experiment, the average usability rating 
was 3.03 (SD = 0.88), which increased to 3.61 (SD = 0.93) after the experiment, 
indicating greater user confidence and familiarity. 

The most significant change was observed in the use of Gemini, with its 
average score increasing from 2.51 (SD = 0.90) before the experiment to 3.72 (SD = 
0.92) afterward. Additionally, students reported a notable improvement in their 
comfort level when using Chromebooks, with scores rising from 2.78 (SD = 0.90) 
before the experiment to 3.80 (SD = 0.90) afterward. 

 

 



 

 
Figure 91: Students' usage of Google Solutions (GS) before and after the 

experiment 

Section 2: Students' Classroom Experiences with the Use of Google 
Workspace 

Figure 92 illustrates students’ perceptions across various dimensions related 
to their academic growth, collaboration, creativity, and adaptability through the use of 
Google Workspace in their classrooms. The chart reveals valuable insights into 
students' experiences with Chromebooks and adaptive learning tools in the 
classroom. The statement "Chromebooks are well suited to my needs" received an 
average score of 3.70, indicating a moderately positive alignment between students’ 
needs and the devices provided. A slightly higher score of 3.71 was observed for "I 
feel a greater sense of ownership in my learning journey," suggesting that the 
integration of technology has fostered greater personal responsibility among 
students. Progress in academic engagement is evident, with statements such as "I 
am able to grasp content quicker and engage in the learning" and "I achieved a 
higher completion rate on my assignments" both scoring around 3.73 and 3.74, 
respectively, demonstrating steady improvement in learning effectiveness. 

Further reflecting the development of essential skills, students rated their 
ability to "express ideas and thoughts more effectively" at 3.76, while a higher score 

 

 



 

of 3.83 for "I am more creative and imaginative in my work" highlights technology's 
role in fostering creativity. Academic outcomes appear positively influenced, as 
shown by a 3.89 rating for "My academic performance has improved." Indicators of 
adaptability, such as receiving real-time assessment and learning at an 
individualized pace, each achieved strong ratings of 3.91, emphasizing the 
importance of flexible, student-centered learning approaches. 

Independent learning was even more positively rated, with a notable score of 
3.97, showing students feel increasingly capable of self-directed study. Collaboration 
and peer support, critical components of 21st-century skills, were both highly rated at 
4.00, suggesting that technology also enhances social and cooperative learning 
experiences. Empowerment in learning emerged as a significant theme, with "I am 
empowered to take charge of my own learning" receiving a score of 4.07. The 
highest-rated statement, "I find adaptive learning helpful in adjusting to my unique 
learning needs," with an average of 4.09, underscores the strong endorsement of 
personalized learning tools among students. 

 
Figure 92: Students' Classroom Experiences with the Use of Google Workspace  

 

 



 

Furthermore, after the experiment, students reported feeling more engaged in 
the classroom. There was a significant increase in the level of student 
participation—prior to the experiment, only 13 students (12.87%) indicated a high 
level of classroom engagement. After the experiment, this number rose substantially 
to 59 students (58.42%). 

 

Figure 93: Students’ level of engagement in class during pilot 

In terms of students’ remote learning experience, the findings showed a 
notable improvement in their overall enjoyment of learning. Before participating in the 
experiment, only 7 students (6.93%) reported feeling that learning was enjoyable. 
After the experiment, this number increased significantly, with 50 students (49.50%) 
expressing that they found learning more enjoyable. 

 

Figure 94: Changes of Level of Enjoyment before and during pilot 

 

 



 

Section 3: AI Literacy 
An analysis of students’ AI literacy before and after participating in the 

experiment revealed a significant improvement. Prior to the experiment, students 
had an average AI literacy score of 3.27. After the intervention, this average rose 
markedly to 4.30 (SD = 0.06), reflecting stronger awareness, understanding, and 
confidence in using artificial intelligence. 

When broken down into individual components of AI literacy, the analysis 
showed improvements in every aspect after the experiment, as depicted in Figure 
95: 

●​ The Awareness component increased from an average of 3.29 (SD = 0.92) to 
4.31 (SD = 0.66), indicating students became more familiar with AI and its 
presence in daily life. 

●​ The Usage component rose from 3.25 (SD = 0.98) to 4.25 (SD = 0.66), 
suggesting students became more comfortable applying AI tools in practical 
scenarios. 

●​ For the Evaluate component, which involves critical thinking and assessing AI 
outputs, scores improved from 3.23 (SD = 0.84) to 4.40 (SD = 0.60)—the 
highest increase among all components. 

●​ The Ethics component, reflecting awareness of AI’s ethical implications, also 
showed a notable rise from 3.31 (SD = 0.95) to 4.26 (SD = 0.71). 

 

 

 



 

Figure 95: Average scores of each AI Literacy component among students before 
and after the experiment 

Section 4: AI Impact on Student–Teacher Interaction 
An analysis of students’ perspectives before and after the experiment 

regarding the impact of artificial intelligence (AI) on their interactions with teachers 
revealed several insightful trends: 

1.​ AI helps reduce anxiety and encourages students to ask more 
questions.​
Before the experiment, 82 students (81.19%) agreed with this statement, 
while 19 students (18.81%) disagreed. After the intervention, belief in this 
benefit increased slightly, with 85 students (84.16%) agreeing and only 16 
students (15.84%) expressing doubt. 

2.​ AI may provide unreliable answers and negatively affect students’ 
grades.​
Prior to the experiment, 64 students (63.37%) agreed with this concern, and 
37 students (36.63%) disagreed. After the experiment, agreement increased 
modestly to 66 students (65.35%), with disagreement decreasing to 35 
students (34.65%)—indicating that concerns over AI accuracy persisted even 
after exposure. 

3.​ AI supports personalized learning experiences, especially in individual 
and group project work.​
Before the experiment, 89 students (88.12%) believed in AI’s support in this 
area, and 12 students (11.88%) did not. Post-experiment, belief in AI’s role 
grew stronger, with 93 students (92.08%) agreeing and only 8 students 
(7.92%) remaining skeptical. 

4.​ AI might negatively affect students’ ability to learn effectively in groups.​
This concern was held by 43 students (42.57%) before the experiment, while 
58 students (57.43%) were not worried. After the experiment, worry 
decreased to 36 students (35.64%), and 65 students (64.36%) expressed no 
concern—indicating a more positive view of AI’s role in group learning. 

5.​ AI can address privacy concerns and still support student–teacher 
connections by interpreting social cues without needing personal 
camera data.​
Before the experiment, 72 students (71.29%) agreed with this idea, and 29 
students (28.71%) disagreed. After the experiment, belief in this capability 
slightly decreased, with 68 students (67.33%) agreeing and 33 students 
(32.67%) disagreeing—suggesting a slight increase in privacy-related 
skepticism. 

6.​ Students are concerned about AI monitoring subconscious behavior.​
Prior to the experiment, 60 students (59.41%) expressed concern, while 41 
students (40.59%) did not. After the experiment, concern slightly declined to 

 

 



 

56 students (55.45%), while 45 students (44.55%) stated they were not 
worried—indicating a subtle shift toward reduced anxiety about this issue. 

Figure 96: AI Impact on Student - Teacher Interaction 

Section 5: Happiness in Learning 
The analysis of students’ happiness in learning before and after the 

experimental period showed a noticeable improvement. Overall, the average 
happiness score before the experiment was 3.71 (SD = 0.93), which significantly 
increased to 4.58 (SD = 0.56) afterward, indicating a substantial enhancement in 
students’ emotional engagement with learning. 

The most significant change was observed in the aspect of accessing tools 
and gathering information before the teacher begins each lesson, where the average 
score rose from 3.51 (SD = 0.91) to 4.28 (SD = 0.69). This suggests that students 
felt more prepared and equipped to learn, thanks to the technology and resources 
integrated during the experiment. 

Another area showing improvement was students' initiative when assignments 
were given. Before the experiment, students’ average response score was 3.53 (SD 

 

 



 

= 0.97), increasing to 4.37 (SD = 0.64) after the experiment, reflecting stronger 
motivation and readiness to engage with tasks promptly. 

Students also reported feeling more confident in creating projects based on 
their own interests, with the average score rising from 3.66 (SD = 0.88) to 4.57 (SD = 
0.60). This indicates that personalized, interest-driven learning was more 
successfully supported post-intervention. 

The highest post-experiment scores were found in two key areas: (1) 
Students’ pride in their abilities when completing successful projects, and (2) Active 
participation in learning activities. Both saw increases from 3.92 and 3.85 before the 
experiment to 4.69 (SD = 0.50) and 4.69 (SD = 0.46) respectively after the 
experiment. 

 

 



 

 

Figure 97: Happiness in Learning 

Section 6: Students’ Opinion Towards The Experiment 
Following their participation in the experiment, students expressed a positive 

attitude toward the integration of technology in learning. Many reported feeling more 
actively involved in the learning process, and also noted that learning became more 
enjoyable and engaging as a result of the tools and platforms introduced. 

Students appreciated the way technology supported their learning, especially 
in terms of accessibility and flexibility. The tools enabled them to learn anytime and 

 

 



 

anywhere, giving them more control over their educational experience and promoting 
a sense of independence. 

In their feedback, students highlighted that the learning environment felt more 
dynamic and inclusive, and they valued the opportunities to interact, collaborate, and 
explore topics using digital tools: 

“Before the experiment, learning was usually just listening and 
taking notes in a notebook. But during the experiment, teachers 
often used applications to teach, such as quiz games, which 
made learning more fun and gave them more freedom to learn” 

Opinion of student 1 

  

“The classroom experience was improved and more engaging 
during the trial period as new tools and activities increased the 
fun and engagement in the classroom” 

Opinion of student 2 

  

“I feel that it is a very good experience. I have learned many 
things. I can learn anywhere and anytime. It is very convenient 
to use” 

Opinion of student 3 

  

“During the trial period, we found that there was a slight 
increase in the use of tools and resources in the classroom, 
with better understanding and engagement with various 
activities” 

Opinion of student 4 

  

“I use it to do the work that the teacher assigned but I can't do it 
on my phone, so I use Chromebook to work conveniently and 
easily” 

Opinion of student 5 

 

 



 

 

Figure 98: Overall of Students’ opinion towards this experiment 

 

Part 3: The Effects of a Speech-Based Reading Tutor Application on Reading 
Accuracy and Comprehension Among Secondary School Students 

This part of the study aims to evaluate the impact of a speech-based reading 
instruction application on secondary school students by examining its effects on 
reading accuracy and comprehension, and comparing their performance before and 
after using the application. The data analysis was conducted using a t-test to 
compare the mean scores of the experimental and control groups prior to the 
implementation of the lessons. 

Section 1: Analysis Results of the Difference in Mean Scores for 
Accuracy 

As depicted in Table 1 and Figure 99, the analysis of the difference in mean 
scores for accuracy between the experimental and control groups revealed that the 
pre-instruction accuracy scores of both groups were not significantly different at the 
.05 level (t-test = .602, p = .549). This indicates that both groups had comparable 
accuracy performance prior to the intervention. However, when examining the 
post-instruction accuracy scores, a statistically significant difference was found 
between the control and experimental groups at the .05 level (t-test = 3.487, p = 
.001), with the experimental group achieving a higher mean score in accuracy 
(Control group: Mean = 64.64, SD = 17.33; Experimental group: Mean = 77.16, SD = 
6.91). This suggests that the treatment used in the study had a positive effect on 
improving students’ reading accuracy. 

 

 



 

 
Table 1: Results of the Analysis of Differences in Mean Accuracy Scores 

 
 

 
Figure 99: Results of the Analysis of Differences in Mean Accuracy Scores 

Section 2: Results of the Analysis of Differences in Mean 
Comprehension Scores 

The analysis of the differences in mean comprehension scores between the 
experimental and control groups showed that, prior to the instruction, there was no 
statistically significant difference in comprehension scores between the two groups 
at the .05 level (t-test = .010, p = .912). This indicates that both groups had 
comparable comprehension abilities before the lessons. However, when examining 
the post-instruction scores, a statistically significant difference was observed 
between the groups at the .05 level (t-test = 3.067, p = .003). The experimental 
group had a higher mean comprehension score than the control group (Control 
group: Mean = 51.65, SD = 21.24; Experimental group: Mean = 70.00, SD = 22.70), 
suggesting that the treatment used in the experiment had a positive effect on 
enhancing students’ reading comprehension. Table 2 and Figure 100 exhibited the 
aforementioned result interpretations. 

Table 2: Results of the Analysis of Differences in Mean Comprehension Scores 

 

 



 

 
 

 
Figure 100: Results of the Analysis of Differences in Mean Comprehension Scores 

​ In summary, the analysis of both accuracy and comprehension scores 
revealed that there were no statistically significant differences between the 
experimental and control groups before the instruction, indicating similar baseline 
abilities. However, post-instruction results showed significant improvements in both 
accuracy and comprehension for the experimental group compared to the control 
group. Specifically, the experimental group outperformed the control group in 
accuracy (Mean = 77.16 vs. 64.64; t-test = 3.487, p = .001) and comprehension 
(Mean = 70.00 vs. 51.65; t-test = 3.067, p = .003), demonstrating that the 
speech-based reading instruction application had a positive impact on enhancing 
students’ reading skills. 

 

Part 4: Promoting Positive Behavior and Student Engagement in Inclusive 
Classrooms: Key Indicators  

Since this report aims to examine the impact of integrating positive behavior 
practices and investigate how these practices enhance inclusive teaching practices 
in classrooms, clear indicators have been established to support evidence-based 
educational strategies. These indicators enable schools to implement more 

 

 



 

responsive and personalized interventions that effectively meet the varied needs of 
all learners. When integrated with the Positive Behavior Support (PBS) framework, 
they provide teachers with a structured, proactive approach that not only fosters 
academic achievement but also strengthens positive student behavior and emotional 
well-being.  

The following results illustrate the effective application of inclusive education 
practices aligned with these indicators, contributing significantly to the development 
of a supportive and behaviorally positive classroom environment. 

Mathematic - Grade 10 
The course incorporated a deductive learning approach combined with Team 

Game Tournament (TGT) strategies. Figure 101 comprises a digital slide deck and 
worksheet examples used during a math class, focusing on probability through tree 
diagrams. These materials were prepared and accessed through Google Slides and 
a digital learning platform, indicating an ICT-supported instructional design. 

 

Figure 101: Mathematic - Grade 10 digital slide deck and worksheet examples 

Indicator 1.1: Creating an inclusive learning environment. This indicator is 
evident in the design and presentation of the digital learning materials, particularly 
through the use of clear visual scaffolding and structured group activities. The 
assignment materials embody the principle of creating learning environments where 
all students can participate equally. By incorporating visual elements and structured 
prompts into both the presentation and worksheets, the lesson ensures accessibility 
and engagement for all students, thereby fostering an inclusive and supportive 

 

 



 

learning environment. This approach directly aligns with the indicator's emphasis on 
activities that highlight what students can do rather than what they cannot do.  

Indicator 1.2: Encouraging student participation and autonomy is clearly 
demonstrated through the slide instruction, which assigns students to small groups 
of 2–3 members to foster collaboration and peer learning. Each group is tasked with 
creating a unique scenario and constructing a corresponding tree diagram. The 
open-ended nature of the task — allowing students to determine both the context 
and structure of their tree diagrams. The document acknowledges that different 
students may approach the group work differently but still frames participation in a 
way that values diverse contributions, fostering a sense of autonomy while ensuring 
everyone remains engaged in the collective learning experience. 

Indicator 2.3: Using formative assessment to track progress. This 
indicator is reflected in the instructional sequence that concludes with group 
presentations and a class-wide summary discussion. Students are encouraged to 
collaboratively present their tree diagram scenarios, followed by a teacher-facilitated 
synthesis of key concepts. This approach allows the teacher to gather real-time 
evidence of student understanding, identify misconceptions, and provide timely 
feedback. By integrating assessment directly into the learning process rather than 
treating it as a separate end-point activity, this material supports the continuous 
monitoring of student development while respecting their emotional and social needs 
beyond just academic outcomes. 

Guidance - Grade 10 
The Guidance course implemented a collaborative learning framework that 

integrated the Jigsaw technique with the Think-Pair-Share strategy to enhance 
student engagement and deepen knowledge acquisition. Figure 102 illustrates the 
integration of digital platforms such as Padlet, Quizizz, and interactive digital 
worksheets to support this approach. 

 
Figure 102: Guidance - Grade 10 digital slide deck and worksheet examples 

 

 



 

 
Indicator 1.1: Creating a learning environment that supports all 

students. The Google Classroom task labeled "1. ขัน้สำรวจความสนใจ" (Exploring 
Interests) demonstrates intentional grouping strategies based on personality types 
such as introverts and extroverts, and encourages grouping students by shared 
interests (Home Group). This promotes inclusivity by recognizing diverse social 
interaction preferences and tailoring classroom dynamics to individual comfort levels. 
Such grouping allows all students to feel safe, valued, and supported within the 
learning community. 

Indicator 1.2: Encouraging student participation and autonomy in 
choosing their own learning pathways. In the lower-right image of the figure, 
students are shown engaging with a self-directed worksheet titled "กจิกรรมสะทอ้นตน
เอง" (Self-reflection Activity). The format allows learners to reflect personally and 
independently, promoting self-awareness and choice in learning direction. Autonomy 
is further emphasized by the focus on individual values, interests, and emotional 
states, empowering students to take ownership of their guidance journey. 

Indicator 2.1: Employing a variety of instructional methods. The top-left 
and bottom-left sections of the figure show the use of multiple digital resources. 
Padlet is used for collaborative idea-sharing and distributing PDFs (e.g., on 
"Emotions & Feelings" and "Time Management"). Quizizz, a gamified platform, 
engages students with interactive quizzes for formative feedback. This diversity in 
instructional methods—combining text, visuals, interactivity, and self-paced 
components—addresses various learning styles and supports differentiated 
instruction, making guidance content more accessible and engaging. 

Biology - Grade 11 
This course applies Inquiry-Based learning with the "Think-Pair-Share" 

technique for teaching Biology to grade 10 students. This series of instructional 
materials shown in Figure 103 demonstrates a well-rounded approach to inclusive 
education through the integration of varied digital tools, structured group activities, 
and assessment strategies.  

 

 



 

 

 
Figure 103: Biology - Grade11 Instructional Materials 

 
Indicator 1.1: Creating a learning environment that supports all 

students. In the section titled "ภาพไดอะแกรมสตัวเ์ลีย้งลกูดว้ยน้ำนม" (Diagram of 
Mammals), students are provided with diagram-based resources and multimedia 
attachments to accommodate different learning needs. By using visuals and 
simplified language through platforms like Google Forms, the teacher creates a 
universally accessible environment. These multimodal inputs support students with 

 

 



 

different abilities, language proficiencies, and cognitive styles, reflecting a 
commitment to inclusive practice. 

Indicator 1.2: Encouraging student participation and autonomy in 
choosing their own learning pathways. The activity “ขัน้ทำงานคนเดยีว” (Individual 
Work Stage) presents students with multimedia content, including embedded 
YouTube videos and colorful slides, followed by individualized reflections. Learners 
are given autonomy to process the content and express their understanding 
independently. This format empowers students to engage at their own pace and 
choose how they interact with the lesson materials, promoting self-direction and 
agency. 

Indicator 2.1: Employing a variety of instructional methods. The task 
titled “ใบงาน เพือ่น Gemini” (Worksheet: Gemini Partner) utilizes text-based 
worksheets, comparison tables, and digital submission formats to diversify 
instruction. Students interact with materials that require categorization, analysis, and 
critical thinking, paired with opportunities for digital collaboration. The use of Google 
Forms, embedded documents, and visual aids demonstrates a strategic blend of 
instructional techniques tailored to multiple learning styles. 

Indicator 2.3: Using formative assessment to track progress. The course 
implemented a pre-post assessment design to track students’ progress. The 
matching structure of these assessments suggests they're designed to be used at 
different points in the learning process, enabling teachers to track progress over 
time. Having two complementary assessment tools provides teachers with 
comparative data to make informed instructional decisions based on student 
performance trends. ​
​ Indicator 3.1: Promoting teamwork and collaborative learning. The 
worksheet from this Biology class aligns well with the indicator as it emphasizes 
group-based investigation and shared responsibilities. Students are divided into 12 
groups, each assigned a different developmental stage of a human embryo, 
encouraging them to explore biological content collaboratively. Each group, 
composed of 2–3 members, must create and present a Google Slide as a team. This 
fosters mutual respect and inclusion, encourages students to support one another’s 
learning, and mirrors how real professional teams function. 

​ Guidance - Grade 11 
The Grade 11 Guidance course adopts a collaborative learning framework 

that integrates the Jigsaw Technique with the Think-Pair-Share strategy, aiming to 
foster student engagement, knowledge exchange, and cooperative problem-solving. 
As illustrated in Figure 104, the instructional design is purposefully aligned with the 
relevant educational indicators to support inclusive and active learning environments. 

 

 



 

 
Figure 104: Guidance-Grade 11 Learning Materials and Digital Worksheet 

Indicator 2.3: Using formative assessment to monitor student progress. 
The activity incorporates multiple formative elements that allow both students and 
teachers to monitor progress in understanding the TCAS system. Students are 
required to engage with documents and video resources to build background 
knowledge. Tasks involve reflection, synthesis, and summary writing. This formative 
process is supported by a Word document assignment, where students must 
organize their understanding and plan next steps.​
​ Indicator 3.1: Promoting teamwork and collaborative learning. The lesson 
begins by dividing students into expert groups, where each group becomes familiar 
with a different part of the TCAS system. Students then reassemble into mixed 
groups (Jigsaw method) to teach one another and share synthesized insights. Tools 
such as Google Docs are used for collaborative writing and group documentation. 
This strategy promotes mutual accountability, peer teaching, and communication 
skills, core competencies for both academic success and real-world collaboration. 

 

 



 

8. Summary 
The project was conducted at Phattharaborphit School in Thailand and 

included 74 students and 22 teachers.  A subgroup of 50 students was used for the 
Read Along application intervention (25 experimental, 25 control). The project 
incorporated various technological tools such as Google Workspace (Docs, Slides, 
Forms, Classroom), Chromebooks, AI tools including Google Gemini and the Read 
Along application 

As part of the project, teachers underwent a comprehensive professional 
development program guided by the Teaching with Technology Upskill Model. This 
model provided a hands-on learning experience that included one-on-one coaching, 
group workshops, collaborative brainstorming sessions, and classroom observation. 
These activities were designed to build teachers’ confidence and competence in 
integrating digital tools into their daily teaching practices. 

In the classroom, educators applied a variety of active learning strategies, 
such as Inquiry-Based Learning, Problem-Based Learning, Scenario-Based 
Learning, and the Think-Pair-Share technique. These methods were adapted across 
a wide range of subjects, including Chemistry, English, Thai, Web Development, Art, 
Biology, and Physical Education, enabling students to engage in more dynamic and 
interactive learning experiences. 

To assess the impact of these interventions, the project implemented a robust 
evaluation framework. Teachers and students participated in pre- and 
post-intervention surveys, which helped measure changes in perceptions and usage 
of technology. In addition, students were evaluated using rubric-based assessments 
that focused on key 21st-century skills such as critical thinking, creativity, 
collaboration, and ICT literacy. The project also included an AI literacy assessment, 
which measured students’ understanding and ethical awareness of artificial 
intelligence, along with a student happiness scale to gauge overall well-being and 
engagement in the learning process. 

The project yielded significant and encouraging results across multiple 
dimensions of teaching, learning, and classroom behavior: 

●​ Improvement in Teaching and Learning: 
○​ Teachers’ familiarity and confidence with Google tools improved 

significantly. 
○​ Increased teacher satisfaction with technology integration and 

instructional effectiveness. 
○​ 46.15% of teachers reported saving over 5 hours per week. 

●​ Student Learning Outcomes: 
○​ Marked improvement in 21st-century skills: critical thinking, 

collaboration, creativity, and ICT literacy. 
○​ Enhanced AI literacy (Mean rose from 3.05 to 3.89). 
○​ Students showed greater engagement, enjoyment, and 

academic performance. 

 

 



 

●​ Reading Skill Enhancement: 
○​ Students using the Read Along app showed improvement in 

pronunciation, reading fluency, and comprehension. 
○​ Real-time AI feedback contributed to personalized and adaptive 

learning. 

Another central aspect of the project was the focus on positive behavior 
support. By implementing the School-wide Positive Behavioral Interventions and 
Supports (SWPBIS) framework, classrooms became more structured, respectful, 
and conducive to learning. Teachers observed better classroom management and 
noted that students displayed more proactive and emotionally regulated behavior. 

In conclusion, the integration of technology-enhanced tools alongside the 
structured support of the SWPBIS framework, highlights the critical role of fostering 
positive behavior and inclusive classroom environments. The observed 
improvements in student engagement, emotional regulation, and academic 
performance underscore the importance of creating learning spaces that are both 
supportive and responsive to diverse student needs. This holistic approach not only 
enhances literacy outcomes but also promotes a culture of empathy, equity, and 
lifelong learning. 

9. Challenge and Opportunity 

9.1 Inclusive classroom and positive behavior 
These findings were particularly impactful in the context of creating a more 

inclusive classroom environment. The combination of PBS strategies and AI-driven 
tools played a key role in supporting students' emotional well-being and participation. 
The use of tiered behavioral interventions allowed teachers to differentiate support, 
accommodating the needs of students with behavioral challenges or special needs. 
However, several challenges and limitations emerged. Implementing these strategies 
required significant time and professional development for teachers, and not all 
educators felt equally confident using AI-driven tools. These limitations highlight the 
importance of ongoing training, careful monitoring, and a balanced approach to 
integrating technology and behavioral supports in the classroom. 

9.2 Read Along application 
There is strong potential for future implementation of the Read Along 

application to enhance reading skills in broader educational contexts, given the 
statistically significant improvements observed in both reading accuracy and 
comprehension among students using the application. However, several challenges 
and limitations must be considered. Effective use of the application requires reliable 
access to digital devices and stable internet connectivity, which may not be available 
in all educational settings. To maximize the application’s effectiveness, future 
implementations should be accompanied by carefully designed lesson plans that 
incorporate differentiated reading assignments tailored to students’ individual 

 

 



 

proficiency levels, learning needs, and personal interests, while also addressing 
these potential barriers to equitable access and use. 
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