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Abstract – This study investigates the impact of a 
flexible learning program delivered through social 
networks on the development of innovative teaching and 
learning design skills among pre-service teachers. An 
experimental design is employed. Thirty pre-service 
teachers are volunteers to participate in the 
implementation program. Data is collected and 
analyzed through content accuracy analysis. Statistics 
include percentage, mean, and standard deviation, and 
non-parametric statistics. Findings indicate that the 
integration of flexible, network-based learning 
environments significantly enhances pre-service 
teachers’ ability to conceptualize and implement 
innovative instructional strategies. The study 
emphasizes the advantages of social networks as 
dynamic learning spaces in teacher preparation 
programs and recommends their broader adoption to 
support 21st-century teaching competencies.  
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1. Introduction

Digital technology and social media have changed 
education. It enables collaboration, creativity, and 
learner-centeredness. The flexible learning program 
has become a strategic framework that uses suitable 
technology [1], [2]. Pre-service teachers have the 
potential to create innovative teaching and learning 
experiences with social networks. They can foster 
engagement and collaboration among students and 
enhance their overall learning outcomes. Moreover, 
the integration of social networks into their teaching 
practices encourages pre-service teachers to develop 
critical digital literacy skills that are essential in 
today’s educational landscape. They must learn how 
to employ pedagogy, technology, flexibility, and 
creativity in unprecedented quantities. Integrating 
technological resources into effective instruction takes 
critical thinking, design skills, and a grasp of learner 
requirements and technology affordances [3], [4], [5]. 

The abilities that teachers should have include 
selecting suitable digital technologies and aligning 
them with instructional goals. They should have 
designed interactive learning activities and assessed 
learner results in various situations [6]. This 
comprehensive approach ensures that educators 
enhance student engagement and facilitate meaningful 
learning experiences. By continuously evaluating the 
effectiveness of these technologies, teachers can make 
informed adjustments to their strategies. It can lead to 
improved educational outcomes for students. The 
flexible learning program allows students to 
accommodate individual diversity and offers many 
learning routes, typically using technology to 
personalize service [7], [8]. The curriculum 
emphasizes learner autonomy, self-regulation, and 
learner-centered education [9]. This approach not only 
empowers students to take charge of their learning 
journeys but also fosters critical thinking and 
collaboration among peers. As educators embrace 
innovative teaching methods, they can create an 
inclusive environment that supports diverse learning 
needs and promotes lifelong learning skills. 
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Innovative teaching and learning design to 
implement modern technology, pedagogical models, 
and multidisciplinary methods. The curriculum also 
incorporates critical thinking, creativity, and problem-
solving skills [10]. Teacher education institutes 
struggle to incorporate social networks and flexible 
learning into their courses. Teacher educators may 
lack experience with modern technology, resulting in 
training quality variations. Thus, there is a need for 
well-structured, flexible learning programs that 
actively include social networks in their instructional 
design and provide scaffolding for experimentation, 
reflection, and feedback. This approach promotes 
reflective practice, which is essential for teacher 
growth. Reflective practice enhances individual 
teaching skills and fosters a collaborative learning 
environment among educators. By sharing 
experiences and insights through social networks, 
teachers can continuously improve their pedagogical 
approaches and adapt to the evolving educational 
landscape. This approach promotes lifelong learning 
and adaptation, which are more important in an 
unpredictable educational environment [11]. 

Flexibility, which primarily revolves around the 
need for enhanced pedagogical strategies, is now the 
focus of teacher education. The program requires 
teacher readiness and the integration of technology. 
This integration facilitates a more engaging learning 
environment and empowers educators to adapt to 
diverse student needs. As a result, teacher education 
programs are evolving to include training in digital 
tools and innovative teaching methods that foster 
critical thinking and collaboration. As educational 
environments evolve, it is crucial to address these gaps 
to ensure effective teaching practices in flexible 
learning settings. There is a significant lack of 
understanding regarding teachers’ perceptions of 
flexible learning and pedagogical implications for the 
classroom [12]. This lack of understanding can hinder 
the development of effective strategies that support 
both educators and students in adapting to new 
learning paradigms. Therefore, the study needs to 
conduct further research to explore these perceptions 
and identify best practices that can improve teaching 
and learning in flexible environments. There is a need 
for training that aligns with the collaborative and 
relational dynamics of effective pedagogical 
approaches. Various challenges, such as poor internet 
connectivity, prevent flexible learning from reaching 
its full potential [13]. 

The design of flexible learning itineraries is 
essential for personalized learning. Nevertheless, 
there is a gap in teacher education programs that 
adequately prepare teachers to implement 
instructional designs effectively.  

This research examines how a flexible learning 
program based on social media platforms affects pre-
service teachers’ capacity to construct creative 
curriculum. It examines pre-service teachers’ 
perspectives, experiences, and consequences of 
utilizing digital technologies, collaborating with 
peers, and employing creative design principles to 
create learning activities. This study aims to examine 
how pre-service teachers interact, share, and co-create 
educational material on social media. 
 
2. Methodology  

 
This research aims to study the effects of using 

flexible learning programs on social networks. The 
program has gained educators to explore how they 
influence student engagement, collaboration, and 
overall learning outcomes within online communities. 
By analyzing user interactions and academic 
performance, this study seeks to uncover both the 
benefits and potential challenges associated with 
flexible learning environments in social networks. The 
research promotes the ability of pre-service teachers 
to design innovative teaching and learning methods.  

This approach enhances their pedagogical skills 
and empowers them to effectively engage with diverse 
student populations. By leveraging social networks, 
pre-service teachers can share resources and 
collaborate on best practices, ultimately enriching 
their educational experiences. The details include the 
following steps.  

 

Participants: The 30 pre-service teachers who are 
science teacher students, enrolled in the Science 
Learning Management Course at the secondary level 
in the 1st semester of the 2022 academic year, Faculty 
of Education, Ubon Ratchathani Rajabhat University. 
They are volunteers to participate in the 
implementation program. The program aims to 
enhance their teaching skills and understanding of 
effective science education methodologies. The pre-
service teachers will gain valuable experience that will 
prepare them for their future careers in education. 

Research setting: The implementation program 
requires a response to its efficiency, which can 
promote the ability to design innovative teaching and 
learning for pre-service teachers. The program’s needs 
and feasibility, the implementation required [5]. Table 
1 illustrates various strategies that can enhance the 
teaching methods employed by pre-service teachers. 
By analyzing these strategies, educators can better 
understand how to integrate innovative practices that 
cater to diverse learning styles and improve overall 
educational outcomes. 
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Table 1. Steps and procedures 
 

Steps Procedure 

Step 1: Preparation 
before development 

1. Learners enrolled in the course and attended a class orientation to clarify their 
understanding. They also raise awareness about learning using the flexible learning program. 
2. Instructors clarify the approach to the concept of self-study approach. Learning resources 
and collaborative learning approaches using social networks are prepared. 
3. Learners prepare a learning calendar according to their own suitability and set goals. 

Step 2: Programmatic 
development 

1. Learners take a test before class. Each module activity is done according to their own 
learning calendar. It includes the format of lectures, demonstration, action, and presentation 
of work through the program.  
2. Learners take a post-class test to assess their cognition after learning and reflect on the 
collaborative learning after the end of each module.  
 Module 1: Problem analysis, plan and design instructional activities. They analyze 
classroom problems by observing the class. They also prepare a plan for designing teaching 
and learning innovations, aiming to build knowledge and understanding of educational 
innovations. The methods to design teaching and learning innovations in the content of 
integrating teaching methods and technology for students to know and understand together. 
In order to be able to analyze problems in teaching and learning management, it leads to the 
appropriate design of teaching and learning. 
 Module 2: Innovation for learner development aiming to enable learners to study 
and research to have knowledge of the content of the process of innovation development. 
Principles of organizing the learning process in content, integrating teaching methods and 
technology. Gathering opinions from friends within the group to build knowledge. Learners 
can prepare the course structure. Writing a learning management plan in the content that 
integrates teaching methods and technology together. Fusing knowledge into learning 
management to develop learners in educational institutions. 
 Module 3: The purpose of using technology in learning management to develop 
learners by providing learners with knowledge and understanding of the principles of using 
technology in learning management to develop learners. Encouraging students to adopt a 
variety of technologies and let them create learning management materials that are suitable 
for the content. 
 Module 4: Measurement and assessment for learners’ development. The purpose 
is to provide learners with core knowledge and theoretical understanding. It can create a 
variety of tools to measure and evaluate results in line with the development of learners. 

Step 3: Integration with 
schools 

1. Learners practice to promote the ability to design innovative teaching and learning 
integrated teaching methods and technology or TPACK content in real classes on the date and 
time appointed with the teachers in the school. 
2. Learners were evaluated the ability to design teaching and learning innovations. 
3. Learners exchanged learning with teachers and lecturers in the course to further apply to 
increase the knowledge and ability to manage science learning at the secondary level for 
learners. 
 The method of assessing the ability to design teaching and learning innovations 
uses the assessment form created by the researchers. 
 1. Assess cognition using pre- and post-study tests in each module. 
 2. Evaluate the quality of teaching and learning innovation design.  
 

      
Research tools: Achievement test - The study 

analyzes and synthesizes documents related to science 
learning management, teaching and learning 
innovation, and course descriptions to determine the 
content. Then the test was created based on 40 items, 
4-multiple choice that are comprehensively consistent 
with the objectives of each module in the program. 
The test was checked and the test proposed to 7 
experts. The content accuracy was analyzed by 
analyzing the consistency index to determine the 
consistency index between the exam and the learning 
objectives. The test was tested on students enrolled in 
the Science Learning Management course at the  
secondary level.  

Results were obtained from the analysis of the 
quality of the test by determining the classification 
power value (B) individually using Brennan’s method. 
The examination was used to analyze the confidence 
value of the entire cognitive test by using Lovett’s 
formula, the results showed a confidence value of 0.78 
and the complete test was published. 

Teaching and learning innovation design 
capability, the study the concept, theories, and 
principles related to design and evaluation. The 
researchers created an evaluation of the design of 
teaching and learning innovations based on the quality 
of innovation.  
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A framework for evaluating the results of learning 
innovation design by establishing an evaluation 
framework of 3 components: teaching innovation, the 
process of developing teaching innovation, and the 
value and benefits of teaching and learning 
innovation. Then, the assessment form submitted the 
draft evaluation form to the advisor and revised it 
according to the suggestions to propose the draft 
evaluation of teaching and learning innovation design. 
Then, the experts assessed the consistency of the 
teaching and learning innovation design evaluation 
form and used it to find its quality. Revision - The 
evaluation form of teaching and learning innovation 
design according to the advice of experts.  

Data Collection and Analysis: Data were 
collected and analyzed through content accuracy 
analysis. Researchers applied congruence and 
reliability. Statistics include percentage, mean, and 
standard deviation, and non-parametric statistics.  

Ethics Statement: This study is supported by the 
Ethics committee document received by 
Mahasarakham University. 
 
3. Results 
 

Results of the use of flexible learning programs on 
social networks to promote the ability of teaching and 
learning innovation design of teacher students. Results 
of the content comprehension test in the course before 
and after the program as shown in Table 2. Learners 
enrolled in the Secondary Science Learning 
Management course takes cognitive tests before and 
after class. 
 
 
 

 
Table 2. Pre and post test scores  
 

 Ranks N Mean Rank Sum of Ranks Test Statistics T2 - T1 
T2 (posttest) - T1 

(pretest) 
Negative Ranks 0a .00 .00 Z 4.785 
Positive Ranks 30b 15.50 465.00 Asymp. Sig.               

(2-tailed) .000 

Ties 0c     
Total 30     

a. T2 < T1    b. T2 > T1 c. T2 = T1 
 

The Wilcoxon signed ranks test was employed to 
investigate pre-service teachers between before and 
after intervention. It was found that the Z score was 
4.785 and the post-test score higher than pre-test 
scores in significantly differences at .05 level of 
statistics.  

 

As for the results of the cognitive comprehension 
test of the content of some learners, the score after 
studying increased by leaps and bounds. It comes from 
a flexible learning program on social networks. It 
provides an opportunity for learners to review lessons 
from teaching video clips in each module to increase 
their cognition anytime, anywhere according to 
learners’ needs (Figure 1). 

 

 
 

Figure 1. Pre-test and post-test scores 
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The score of the quality of teaching and learning 
innovation of each of the 5 groups of learners. There 
is a very good overall score and a good level. The 
score range is between 29-36 points , which meets the 
set criteria. According to the TPACK  concept 
framework of [14], there are 7 components: Content 
Knowledge (CK), Pedagogical Knowledge (PK), 
Technology Knowledge (TK), Technology 
Pedagogical Knowledge (TPK), Technology Content 
Knowledge (TCK), Pedagogical Content Knowledge 
(PCK), and Technological Pedagogical Content 
Knowledge (TPACK) can reflect the following 
elements: 
 

1. Content Knowledge (CK): Each group of teaching 
and learning innovations 
 created by students has knowledge of science 
subjects in the core curriculum of basic education 
as follows: 
 

1.1. Innovative teaching and learning on covalent 
bonds according to standard S 2.1. 
Understanding the poperties of matter and 
composition of matter. The relationship 
between the properties of matter and its 
structure and the bonding force between the 
particles. The main and nature of the change in 
the state of matter Solution formation and 
chemical reaction. 

1.2. Innovative teaching and learning of ecosystems 
according to standard S 1.1. Understand the 
diversity of ecosystems, the relationship between 
inanimate things, and the relationship between 
living things and various organisms in the 
ecosystem. Replacement changes in the 
ecosystem by providing the definition of 
population, problems and impacts on natural 
resources and the environment, guidelines for 
conserving natural resources and solving 
environmental problems, including the 
application of knowledge. 

1.3. Innovative teaching and learning on plant 
transport according to standard S 1.2 
Understanding the properties of living 
organisms, basic units of living organisms. The 
transport of substances into and out of cells, the 
relationship between the structure and functions 
of various systems of animals and humans that 
work in relation to each other. The relationship 
between the structure and functions of various 
plant organs that work in relation to each other, 
as well as the application of knowledge. 

1.4. Innovative teaching and learning on force, 
according to standards S 2.2 Understanding the 
nature of force in daily life, effect of force acting 
on an object. The different types of movement of 
objects, including the application of knowledge. 

1.5. Innovative teaching and learning of the 
respiratory system according to standard S 1.2 
Understanding the properties of living 
organisms, basic units of living organisms. The 
transport of substances into and out of cells, the 
relationship between the structure and functions 
of various systems of animals and humans that 
work in relation to each other. The relationship 
between the structure and functions of the 
various organs of plants that work in relation to 
each other, as well as the utilization of 
knowledge. In the science subject of each 
learning standard, it consists of facts,  concepts, 
and  theories about the science content used in 
the teaching experiment. Scientific inquiry by 
understanding nature and the acquisition of 
knowledge in the field of science. 
 

2. Pedagogical Knowledge (PK): Each group of 
teaching and learning innovations created by 
students. They have knowledge, understanding, 
ability to manage learning and methods of 
managing science learning. techniques and 
strategies for teaching. Creating a conducive 
environment for learning measurement and 
evaluation of learners’ learning outcomes. 

3. Technology Knowledge (TK): Each group of 
teaching and learning innovations created by 
students has the knowledge, skills, and ability to 
use technology, both hardware and software, of 
smart sensors, USB programs, digital microscopes, 
and digital microscopes. Knowledge of how to use 
the presentation program with Canva, using 
Kahoot  program, knowledge of using various 
applications such as Beaker, QR Code Cube, Seek, 
Wordwall, saving images retrieved from websites 
to a computer. Digital photo editing, video editing, 
website creation in a variety of formats and 
methods. 

4. Technology Pedagogical Knowledge (TPK): The 
teaching and learning innovation of each group 
created by students. Students have the ability to 
integrate knowledge in the use of technology to 
help the science teaching and learning process for 
learners. Students have the ability to select tools 
and apply strategies used in science teaching and 
learning to be suitable for such technology, 
including how to use spreadsheets  as a tool to 
collect experimental results of groups of learners. 
Using Google Forms as a tool for exchanging 
ideas. Using the application Wheelofnames to 
segment learners, and using Wordwall to create 
educational games and assess learners. 
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5. Technology Content Knowledge (TCK): The 
teaching and learning innovation of each group 
created by students. Students are capable and 
knowledgeable in the use of technology for science 
content management, seeking knowledge using a 
variety of technologies in accordance with the 
science subject content they are trying to teach, 
including the use of interactive physics, chemistry, 
and biology scenarios on the application Phet, the 
use of digital media of the National Science and 
Technology Institute, and multimedia 
supplementary materials to accompany the 
curriculum (QR code and AR). 

6. Pedagogical Content Knowledge (PCK): The 
teaching and learning innovation of each group is 
created by students. Students have the knowledge 
and ability to apply methods and processes to 
manage content in the transmission of science 
content correctly according to the principles of 
pedagogy. For teaching and learning of students, 
including using card games to test students’ 
previous knowledge. Knowledge that learners have 
misunderstood before about science in order to 
manage learning in order to be able to manage 
learning and solve learners’ problems. Using 
pairwise learning in teaching and learning 
innovation on covalent bonds ecosystem. 

7. Technological Pedagogical Content Knowledge 
(TPACK): The teaching and learning innovation of 
each group created by students. Students have 
knowledge of combining various aspects of 
technology to organize the learning management 
process. The science content of each group was 
used by Group 1 Covalent Bonds, Group 2 
Ecosystems, Group 3  Plant Transport, Group 4 
Phosphorus and Group 5 Respiratory Systems, and 
then experimented with teaching in real classes for 
students’ learning efficiency. In other words, 
students use the Internet to search for information 
on teaching techniques such as 5E, STEM 
education.  Brain-based learning, a cardboard 
game, is designed to manage science learning 
suitable for junior high school students and then 
used in real class teaching and learning according 
to the content of each group. In addition, the 
researcher organized a learning reflection activity 
after the end of each module at the university.  
 

The study established discussion groups, 
conducted interviews and discussions on diverse 
topics associated with the learning activities in each 
module, solicited feedback from lecturers and friends, 
and regularly assessed their capacity to create and 
innovate. It was found that the learning behavior of 
learners using flexible learning programs on social 
networks was influenced by the students’ own 
motivation to seek knowledge. This motivation 
enhanced their engagement and encouraged them to 
take ownership of their learning journey.  

Ultimately, the findings confirmed the importance 
of fostering an environment that nurtures intrinsic 
motivation, as it plays a crucial role in the 
effectiveness of flexible learning approaches. This 
motivation not only fosters a more profound 
understanding of the material but also encourages 
collaborative learning among peers. As students 
engage with one another, they enhance their critical 
thinking skills and develop a sense of community that 
enriches the overall educational experience. Students’ 
openness, acceptance, and understanding of others; 
team management within the group; and the 
instructor’s continuous, periodic feedback all play a 
significant role. Such behavior significantly impacts 
the quality of innovative teaching and learning designs 
for students. Details are as follows: 

 

 “…discussions and interviews to collect 
information from teachers and students must be 
divided by the team leader according to each person’s 
aptitude before observing the class...” 

(Student 1, August 11, 2022) 
 

 “…the fact that the group completes the work on 
time according to the set calendar is that the group 
leader is the one who provides the framework and 
distributes the work to the group members. If any 
problem cannot be solved, I will write it down and ask 
the teacher on the day I meet in class...” 

(Student 2, August 25, 2022) 
 

 “The work was completed on time as planned 
because each person in the group set a date on the 
calendar. We talked and let the time pass, so I thought 
that it was close to the deadline to submit the work. If 
you delay something else first, your friends may not 
follow your lead. If you don’t see the teacher’s face, 
you do not have the motivation. I can’t control myself, 
but the teacher provides advice and reflects on the 
results periodically. It makes the workpiece develop 
increasingly and finish on time...” 

(Student 3, September  1,  2022)  
 

 “There are times when the members of the group 
have different opinions and do not accept each other, 
so the work does not go ahead, so we sit down and 
talk again,  l isten to friends,  talk one by one 
attentively, adjust our understanding and accept each 
other’s ideas, making our work more novel, and 
friends direct each other to make the work according 
to the set goals...” 

(Student 4, September 22, 2022) 
 

The ability of learners to develop the ability to 
design innovative teaching and learning in content that 
effectively integrates teaching methods and 
technology. It is caused by teaching and learning in 
flexible learning programs on social networks. Both 
instructors and learners learn together continuously.  
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The instructor adjusts the strategies and practices 
of the learning process in the program, which 
encourages learners to learn together and help each 
other. Learning design and nnovation leads to 
practical practice in the classroom and reflects on 
learning until the development of successful results 
according to the same goal is an innovation in quality 
teaching and learning. 
 
4. Discussion 
  

The study utilized flexible learning programs on 
social networks to enhance the teaching and learning 
capabilities of students, teachers, and students 
themselves. Learners achieved a test score reflecting 
their understanding of innovative teaching and 
learning designs used by student teachers. This 
improvement in test scores demonstrated the 
effectiveness of these innovative strategies in 
fostering engagement and critical thinking among 
students. Additionally, teachers reported greater 
confidence in implementing these methods, leading to 
a more dynamic and interactive classroom 
environment [15], [16]. Learners have a level of 
ability to design teaching and learning innovations 
after participating in the development program that 
meets the criteria. This ability reflects their 
understanding of pedagogical theories and equips 
them with practical skills to create engaging learning 
experiences [17], [18]. As a result, student teachers are 
better prepared to adapt their approaches to meet 
diverse learner needs and foster a more inclusive 
educational environment [19], [20]. Students, 
teachers, and educators are implementing flexible 
learning programs on social networks to enhance their 
teaching and learning innovation design skills [21], 
[22].  

The results indicated a significant improvement in 
the participants’ ability to create and implement 
innovative teaching strategies. Furthermore, the use of 
social networks as a platform for flexible learning 
facilitated increased collaboration and engagement 
among students and teachers alike. The average pre-
development score was 16.83 out of 40 points, or 
42.08 percent, and the average post-development 
score was 33.97 out of 40 points, or 84.92 percent. It 
was found that the score of everyone’s teaching and 
learning innovation quality was in the range of 29-36 
points, which was at the level of satisfactory and very 
satisfactory, which was considered to meet the 
criteria. This improvement indicates a significant 
enhancement in the overall effectiveness of the 
educational strategies implemented. Furthermore, it 
suggests that the collaborative efforts among students 
and teachers have positively influenced the quality of 
teaching and learning within the classroom 
environment [23], [24]. 

The main part of the program promotes the ability 
of learners to be of high quality. The researchers 
developed a learning program on social networks to 
equip learners with practical knowledge, enabling 
them to learn independently. Learners take action to 
build their own knowledge and understanding. 
Activities in the program provide students with the 
opportunity to review lessons from teaching video 
clips in each module to increase their knowledge and 
understanding anytime, anywhere, according to the 
needs of learners. The program enables learners to 
generate high-quality teaching and learning 
innovations. This empowers educators to tailor their 
approaches, fostering a more engaging and effective 
learning environment [25]. By encouraging 
collaboration and idea sharing, the program cultivates 
a community of practice where both teachers and 
students can thrive. It is in line with social 
constructivist theory. It emphasizes learning from 
social contexts that arise from interaction. To meet the 
needs of learners seeking practical knowledge, it 
places emphasis on learning from society and culture 
in real-life situations [26]. It is believed that learning 
is a process that occurs within the learner himself. 
Learners create knowledge by using experiences or 
what they see in the environment or new information 
they have received to link it with existing cognition. 

 
5. Conclusion 

 
The study demonstrates that the integration of 

social network-based learning programs significantly 
enhances both teaching innovations and learners’ 
engagement. Participants showed marked 
improvement in their ability to design and implement 
innovative teaching strategies, with post-development 
performance scores rising substantially. The program’s 
focus on flexibility, teamwork, and giving students 
more control over their learning creates a dynamic 
learning environment that fits with social constructivist 
theory. This study indicates a significant shift towards 
more effective, learner-centered educational 
approaches. Furthermore, the findings suggest that 
educators who embrace these methodologies are better 
equipped to meet the diverse needs of their students. 
This transformational approach not only helps each 
student, but it also makes the whole school more 
welcoming to all students. By fostering collaboration 
and encouraging active participation, such programs 
empower students to take ownership of their 
educational journeys. As a result, learners develop 
critical thinking skills and adaptability, which are 
essential for success in an ever-changing world. 
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