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Abstract—Innovator competencies are crucial for preparing 

learners to thrive in today’s rapidly evolving world by fostering 
creativity, openness, and the ability to connect ideas for 
innovation. This study developed an instructional design model 
integrating Open Educational Resources (OER) with Design 
Thinking (DT) to enhance these competencies, focusing on the  
post-COVID-19 context. The research followed three phases: 
developing the model, creating the OER-Innovator System, and 
implementing the model experimentally. The study involved 312 
lower secondary students from five pilot schools in the Central 
Lower Region of Thailand, selected through purposive sampling. 
The model consists of seven components, including instructor’s 
role, learner’s role, learning content, teaching methods, learning 
activities, learning resources and assessment and evaluation, 
organized into an eight-step instructional process. Results 
showed a statistically significant improvement in students’ 
knowledge of DT and innovation (p < 0.01). Furthermore, 
students’ innovation projects and innovator competencies were 
rated at good levels, demonstrating significant achievement. The 
analysis also revealed a positive relationship between students’ 
innovation project outcomes and their innovator competencies, 
indicating that stronger competencies contribute to better 
project performance. Expert validation confirmed the model’s 
appropriateness and effectiveness in promoting student-
centered learning and innovation. These findings highlight the 
potential of this integrated approach to bridge educational gaps, 
foster lifelong learning, and support educational innovation in 
the post-pandemic landscape. 
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I. INTRODUCTION 

In today’s rapidly advancing world, cultivating innovator 
competencies such as creativity, critical thinking, and 
problem-solving has become essential for preparing learners 
to meet the complexities of the 21st century. These skills 
enable students to develop innovative solutions, bridge ideas 
across disciplines, and adapt to the swift changes in 
technology and society [1, 2]. Innovator competencies are 
particularly crucial in promoting lifelong learning, which is 
vital for personal and professional growth and for addressing 
complex global challenges [3]. 

However, the COVID-19 pandemic has severely disrupted 
educational systems worldwide, including Thailand [4]. The 
sudden closure of schools necessitated a rapid shift from  
in-person learning to online platforms. While online 
education ensured continuity, it presented significant 
challenges. Many Thai students, especially those from 
underprivileged backgrounds, lacked access to essential 
technology such as computers and stable internet  

connections [5]. This digital divide, combined with the 
limitations of remote learning, such as reduced peer 
interaction, excessive screen time, and the inability of online 
tools to fully replicate in-class experiences, resulted in 
significant learning loss. Consequently, this setback hindered 
students’ mastery of core subjects and development of critical 
innovator competencies, exacerbating existing educational 
inequalities [6]. 

Before the pandemic, students actively developed 
innovator competencies through collaborative classroom 
activities and project-based learning. These hands-on 
experiences were instrumental in fostering creativity, 
problem-solving, and the ability to produce innovative 
outcomes [7]. However, the shift to online learning during the 
pandemic significantly reduced opportunities for 
collaborative and experiential activities, disrupting the 
development of these competencies [8]. Consequently, gaps 
in students’ skills and understanding emerged, particularly in 
their capacity to engage in innovative processes effectively. 
Upon returning to traditional learning environments  
post-COVID-19, students often lacked the confidence and 
capability required for innovation, highlighting the urgent 
need for targeted educational strategies to address these 
deficiencies [9, 10]. 

Given this context, it is imperative for teachers to design 
learning experiences that can bridge these gaps and help 
students recover lost competencies. However, traditional 
teaching models are often insufficient for fostering the kind 
of dynamic, student-centered learning required to develop 
innovator competencies. Integrating DT and Open 
Educational Resources (OER) emerges as a key strategy for 
overcoming these challenges. DT, a human-centered 
problem-solving approach, fosters creativity, empathy, and 
iterative thinking key components of innovator  
competencies [1]. By engaging students in the process of 
ideation, prototyping, and testing, DT not only enhances  
problem-solving skills but also encourages students to take an 
active role in their own learning, making it a powerful tool in 
education [3]. 

At the same time, OER provides flexible, freely accessible 
educational content that can be tailored to diverse learning 
contexts and student needs [11]. The adaptability of OER 
allows teachers to personalize learning materials, making 
them more relevant and engaging for students. When 
integrated with DT, OER serves as a valuable resource for 
creating interactive, learner-centered environments that 
promote hands-on learning and real-world  
problem-solving [12]. 
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By integrating DT with OER, teachers can address the 
limitations of traditional instruction and online learning, 
bridging the gaps created by the pandemic. This innovative 
approach equips educators to design engaging,  
student-centered learning experiences that not only mitigate 
learning loss but also foster the development of essential 
innovator competencies. Ultimately, this model reimagines 
classrooms as dynamic environments where students gain the 
skills needed to navigate a rapidly changing world, solve 
complex problems, and drive societal and technological 
advancements. 

II. RESEARCH OBJECTIVES 

The objectives of this research are as follows: 
1) To develop an instructional design model using open 

educational resources integrated with design thinking to 
enhance innovator competencies. 

2) To develop open educational resources system integrated 
with design thinking to enhance innovator competencies. 

3) To study the results of implementing an instructional 
design model. 

III. LITERATURE REVIEW 

This study synthesized key components of instructional 
design models, OER, DT, and innovator competencies to 
provide guidelines and strategies for enhancing learners’ 
competencies. 

A. Instructional Design Model 

Instructional design models offer essential frameworks for 
creating structured and effective learning experiences, 
whether in traditional or digital environments. Among these, 
the ADDIE (Analyze, Design, Develop, Implement, 
Evaluate) model is one of the most flexible and widely used, 
particularly in online learning, where continuous refinement 
is crucial [13]. The Gerlach and Ely Model has also proven 
influential, focusing on media integration and clear 
instructional objectives, making it highly suitable for 
technology-supported classrooms [14]. Instructional design, 
as a systematic process, involves the stages of analysis, 
design, development, implementation, and evaluation to 
solve educational problems and enhance learners’ 
understanding [15]. 

The Kemp Model, characterized by its iterative and  
non-linear approach, allows educators to continuously revisit 
various instructional elements, ensuring adaptability in 
changing educational contexts [16]. Similarly, the ASSURE 
Model [17] provides a process for integrating technology into 
instruction, promoting active learner engagement and 
effective media use. 

In higher education, the Dick and Carey Systems Approach 
Model breaks down instruction into manageable units, 
emphasizing alignment with learning objectives, which is 
particularly useful for online education [18]. Furthermore, in 
the Thai context, scholars such as Khammani have 
contributed models that focus on contextually relevant and 
learner-centered approaches, reflecting the specific 
educational needs of Thailand [19].  

In conclusion, these instructional design models provide 
robust frameworks that help educators create adaptable and 
effective learning experiences whether applied individually 

or in combination across various educational contexts. 

B. Open Educational Resources (OER) 

OER are transformative tools that reduce educational costs 
and expand global access to quality learning materials. 
UNESCO [20] defines OER as teaching, learning, and 
research materials shared under open licenses, allowing  
no-cost access, reuse, revision, remix, and redistribution. 
These resources empower educators and learners to modify 
and share content freely. Wiley [21] emphasizes their role in 
fostering equity and inclusive education, while  
Cozart et al. [22] highlight their ability to alleviate students’ 
financial burdens without compromising learning quality. 

The “5Rs” framework, detailed by Wiley [21] and  
Tlili et al. [23], encapsulates OER’s core attributes: reuse, 
allowing materials to be used across contexts without 
alteration; revise, enabling adaptation to specific needs; 
remix, combining resources with new content for 
customization; redistribute, sharing resources in original or 
modified forms; and retain, granting users long-term 
ownership and control. These features make OER a 
cornerstone of equitable and sustainable education. 

OER offer substantial benefits. Tlili et al. [23] highlight 
their support for lifelong learning by enabling  
context-specific adaptations and enhancing pedagogy.  
Cozart et al. [22] found that students value OER for their 
affordability and flexibility compared to traditional 
textbooks. Fischer et al. [24] demonstrate that students using 
OER perform as well as or better than peers using traditional 
materials, underscoring their potential to improve educational 
outcomes. Otto [25] suggests that the institutional integration 
of OER can address educational inequalities by expanding 
access to quality resources. However, challenges remain, 
including barriers such as limited awareness, insufficient 
infrastructure, and concerns about resource quality.  

In conclusion, OER effectively reduce educational 
inequities and costs through their flexible “5Rs” framework. 
Addressing challenges such as awareness, infrastructure, and 
localization is essential for their widespread application. 
Future research should focus on these areas to maximize 
OER’s impact in diverse educational contexts. 

C. Design Thinking (DT) 

DT has emerged as a powerful approach for fostering 
innovation, particularly in educational and professional 
settings. DT encourages creative problem-solving by 
emphasizing empathy, ideation, prototyping, and testing. 
Originally popularized by Tim Brown and Nigel Cross, the 
approach has been widely adopted in various fields, including 
education, healthcare, and business [26, 27]. 

In education, DT is recognized for cultivating innovator 
competencies such as creativity, critical thinking, 
collaboration, and experimentation. Carroll et al. [28] 
demonstrated that DT engages students in iterative  
problem-solving processes, enhancing their skills and 
fostering a mindset of continuous improvement essential for 
innovation. Koh et al. [29] further highlighted DT’s role in 
Science, Technology, Engineering and Mathematics (STEM) 
education, where it encourages critical thinking and hands-on 
application of theoretical knowledge, bridging the gap 
between learning and practice. 

The five iterative stages of DT include Empathize, Define, 
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Ideate, Prototype, and Test, serving as a structured framework 
that encourages students to immerse themselves in the 
learning process [30]. The process begins with Empathize, 
where designers engage with users to deeply understand their 
needs and challenges, thereby laying the foundation for 
identifying the correct problem to address [31, 32]. In the 
Define stage, the information collected is synthesized into a 
clear problem statement, which guides the development of 
targeted solutions [32]. The Ideate phase encourages the 
generation of multiple potential solutions through 
brainstorming, fostering creativity and innovation. During the 
Prototype stage, designers create scaled-down versions of 
solutions, allowing for hands-on testing of their practicality 
in real-world scenarios. Finally, the Test stage gathers user 
feedback to refine and improve the solutions, ensuring they 
meet real needs. This iterative approach makes DT adaptable 
across various fields, as it allows solutions to evolve based on 
continuous user feedback [33] 

The role of DT in building soft skills is also notable, 
particularly in fostering collaboration, communication, and 
empathy. Studies by Canina and Bruno [34] show that 
students who engage in DT develop essential interpersonal 
skills that enhance their ability to work in interdisciplinary 
teams and contribute creatively to group projects. These 
competencies are vital for success in both educational and 
professional environments, where teamwork and innovation 
are increasingly prioritized. 

In conclusion, DT plays a crucial role in fostering 
innovator competencies, including creativity, critical 
thinking, and collaborative problem-solving. By engaging 

students in a human-centered, iterative process, DT equips 
them with the skills necessary for innovation in a rapidly 
evolving world. 

D. Innovator Competencies  

Innovator competencies refer to the essential skills that 
enable individuals to generate new ideas, solve complex 
problems, and contribute to innovation. These competencies 
include creativity, critical thinking, adaptability, 
collaboration, and the ability to implement novel solutions 
effectively. Developing these skills is crucial not only in 
professional settings but also in educational contexts, where 
students must be prepared to meet the demands of an evolving 
world [35]. In education, project-based and problem-based 
learning environments play a significant role in nurturing 
these skills, encouraging students to engage with real-world 
problems and collaborate across disciplines [36]. 

Digital innovator competency includes skills such as 
creative thinking, problem-solving, and digital literacy [30]. 
Integrating these into curricula is challenging, as traditional 
assessments often overlook complex skills like adaptability 
and creativity. Innovative and flexible assessment methods 
are essential to measure these competencies effectively [37]. 
Educational institutions must adapt to foster and evaluate 
these skills, equipping students to succeed in a rapidly 
evolving world. 

The researcher synthesized innovator competencies by 
integrating theoretical and empirical findings, defining key 
elements for skill development and providing a structured 
framework for assessment, as presented in Table 1. 

 
Table 1. The synthesis of innovator competencies 

Innovator 
Competencies 

Dyer, Gregersen 
and Christensen 

[35] 

Chaemchoy 
[38] 

Schilling 
[39] 

Manuel, Monica 
and Juan [40] 

Kiattikan et al. 
[41] 

Schindel et al. 
[42] 

Sue Buck 
[43] 

Butter and Beest 
[44] 

Conclusion 

Questioning √ √    √ √  √ 
Initiative        √  

Apophenia  √        
Pursuing 
Multiple 
Streams 

 √        

Observing √ √ √  √ √ √  √ 
Obsessive 
Notetaking 

 √        

Individual 
Competencies 

   √      

Technical 
Knowledge 

    √     

Creativity        √  
Critical 

Thinking 
       √  

Networking √ √ √ √  √ √ √ √ 
Resource 

Management 
  √       

Teamwork    √    √  
Experimenting √ √ √    √  √ 

Associating √  √  √ √ √  √ 
Innovative 

Entrepreneurial 
Leadership 

 √        

Based on the synthesis, innovator competencies are 
defined as five key components: Questioning, Observing, 
Networking, Experimenting, and Associating. Questioning 
involves challenging assumptions to explore new 
possibilities. Observing focuses on uncovering hidden 
opportunities through the analysis of behaviors and trends. 

Networking enhances problem-solving by integrating diverse 
perspectives. Experimenting refers to refining ideas through 
iterative trial and error. Associating connects seemingly 
unrelated concepts to spark innovative breakthroughs, 
collectively forming a comprehensive framework for 
fostering innovation. 
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IV. MATERIALS AND METHODS 

A. Research Samples 

The research sample consisted of 30 teachers from pilot 
schools in the Central Lower Region of Thailand, selected 
using a multistage sampling process: (1) simple random 
sampling to identify three provinces; (2) purposive sampling 
to choose five schools implementing innovative teaching and 
learning methods; and (3) purposive sampling to select 
teachers specializing in innovation education.  
Additionally, 312 lower secondary students from the same 
five pilot schools were selected through purposive sampling 
from the schools where the participating teachers were 
involved in the research. Signed informed assent forms were 
obtained from the participants and their guardians, providing 
consent for their participation in the study. 

B. Research Methodology 

The research process is divided into four phases as follows: 

1) Phase 1: developing an instructional design model  

This phase focuses on reviewing, analyzing, and 
synthesizing relevant literature and research to identify key 
components that contribute to effective instructional design. 
By studying academic sources and established frameworks, 
this step aims to extract essential principles that define 
impactful teaching practices. The outcome will form a solid 
foundation for developing a new instructional design model 
that meets current educational demands. 

The researcher examined the challenges and needs in 
teaching and learning, specifically addressing student 
competencies and attributes in schools in the Central Lower 
Region of Thailand. A focus group was convened to identify 
strategies for developing an instructional design model. This 
group consisted of 10 experts in instructional design, 
educational technology, and learning design, along with key 
stakeholders in the regional education system. These 
participants, selected through purposive sampling, 
collaborated to propose solutions, plan strategies, and 
establish guidelines for the development of the instructional 
design model. 

2) Phase 2: developing OER integrated with DT to 
enhance innovator competencies (OER-innovator 
system)  

This research focuses on developing an OER-Innovator 
System that integrates OER with DT to enhance innovator 
competencies. The system development follows the Systems 
Development Life Cycle (SDLC) [45], structured into five 
steps: 
1) Requirement Analysis: This step involves studying 

existing educational challenges and identifying system 
requirements, particularly for students, teachers, and 
system technology. Key needs include easy access to 
OER, tools for innovation skill development, and a 
collaborative environment that supports both learning and 
teaching processes. 

2) System Design: Based on the requirements, the system 
architecture is designed to ensure flexibility and 
scalability. The design includes modules for OER 
management, learning design, innovator competency 
development, and assessment and evaluation. It also 
ensures responsiveness across devices and scalability for 

future expansion. 
3) System Development: In this phase, the platform is built 

and configured with the necessary tools to support 
interactive content creation, collaboration, and 
assessment functionalities. 

4) Testing: The system underwent unit, integration, system, 
and acceptance testing to ensure stability and 
functionality. A quality assessment was conducted by 
nine experts specializing in content, instructional design, 
and technical aspects, all with at least three years of 
professional experience. The system’s efficiency was 
further evaluated using the E1/E2 performance criteria 
with students prior to implementation. 

5) System Launch: After successful testing, the system is 
launched for use by students and teachers. Ongoing 
maintenance includes regular updates, data backups, and 
technical support. 

3) Phase 3: The study on the effects of using an 
instructional design model  

The study on the effects of using an instructional design 
model and the OER-Innovator System is detailed as follows: 
1) Pre-Experimental Planning: This phase involved 

coordinating with schools and teachers across seven 
provinces to implement the learning model. Preparations 
included setting up OER materials, DT tools, and 
developing guides and assessments such as knowledge 
tests, competency rubrics, and satisfaction surveys. 

2) Implementation: Workshops were conducted to train 30 
teachers in using the learning model. Teachers designed 
and implemented activities based on OER and DT 
principles. Students’ DT knowledge was assessed before 
and after the learning process, while their innovator 
competencies were evaluated only after the learning 
process. Their innovation projects were also assessed to 
measure progress. The implementation phase with 
students was conducted over six weeks. 

3) Data Collection: Data were collected through pre and 
post-tests on students’ knowledge of DT, competency 
rubrics for assessing innovator competencies, and 
evaluations of students’ innovation projects. Additionally, 
satisfaction surveys gathered student feedback on the 
learning experience. These multiple sources of data 
helped provide a comprehensive view of the learning 
model’s impact. 

4) Data Analysis: The collected data were analyzed using  
t-tests to compare students’ knowledge before and after 
the intervention. Innovator competencies and innovation 
projects were assessed through rubrics, and student 
satisfaction was analyzed using mean and standard 
deviation to evaluate the effectiveness of the instructional 
design model. Additionally, Pearson’s correlation 
coefficient was used to determine whether there is a 
relationship between students’ innovator competencies 
and their innovation project outcomes. 

V. RESULT 

The research findings are presented as follows:  

A. Instructional Design Model Using OER Integrated 
with DT to Enhance Innovator Competencies 

The instructional design model consists of three key 
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components: (1) the elements of the instructional design 
model, (2) the process of instructional design using OER, and 
(3) the implementation of the instructional design model. The 
following sections provide diagrams and detailed 
explanations of each component, as illustrated in Fig. 1. 

1) The elements of the instructional design model 

The instructional design model is composed of seven key 
elements: 

a) Instructor’s role 
Instructors act as facilitators, designing lessons with a 

focus on design thinking principles. They guide activities, 
create a conducive learning environment, provide appropriate 
resources, encourage collaboration, and evaluate student 
progress to foster innovator competencies. Facilitators also 
offer continuous support, give constructive feedback, assist 
students in applying knowledge to real-world problems, and 
provide guidance in creating innovative projects, ensuring an 
engaging and practical learning experience. 

b) Learner’s role 
Students actively engage in the learning process by 

participating in activities, problem-solving, and 
collaboration. They practice critical thinking, teamwork, and 
apply design thinking to create innovative solutions. 

c) Learning content 
This includes content on innovation, types of innovations, 

development processes, and characteristics of innovators. 
The goal is to enable students to grasp key concepts and apply 
them in real-world contexts. 

d) Teaching methods 
Teaching integrates the stages of design thinking, such as 

empathy, problem definition, idea generation, prototyping, 
and testing. This approach promotes creative thinking and 
problem-solving skills, encouraging students to develop 
practical solutions. 

e) Learning activities 
These include individual and group projects, promoting 

brainstorming, problem analysis, and multi-perspective 
discussions based on design thinking principles. 

 

 
Fig. 1. Instructional design model using open educational resources integrated with design thinking to enhance innovator competencies. 

 
f) Learning resources 

OER-based platforms provide access to high-quality 
educational resources such as videos, articles, and 
multimedia. These open resources facilitate learning and 
support students in developing their innovator competencies 
anytime, anywhere. 

g) Assessment and evaluation 
The evaluation focuses on measuring the learning process, 

knowledge in design thinking, innovation outcomes, and 
innovator competencies. Rubrics are used to assess projects 
and ensure the application of learned skills in solving  
real-world problems. 

2)  Steps in the instructional design model integrating 
OER with DT 

The instructional design model consists of eight structured 
steps: 

a) Needs assessment 
This step identifies the learning needs and contextualizes 

teaching strategies to align with subject-specific goals. It 
includes an analysis of both learners’ needs and course 
objectives to ensure the instructional model matches the 
intended outcomes. 

b) Analysis of learners and teachers 
Instructors conduct a detailed assessment of learners’ 

knowledge, skills, and behaviors. This stage ensures the 
instructional design considers the learners’ strengths, 
challenges, and the teachers’ instructional capacity to 
effectively facilitate design thinking processes. 

c) Content and context analysis 
This step evaluates the relevance of the course content to 

real-world challenges. It integrates learning environments 
that promote creativity, and problem-solving within both 
face-to-face and online settings. 
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d) Content definition 
Learning content is aligned with the instructional goals by 

incorporating topics related to innovation creation, 
collaboration, and design thinking, ensuring a strong 
foundation for developing innovator competencies. 

e) Design of activities and learning resources 
Activities are integrated with design thinking principles, 

promoting collaboration, creativity, and hands-on 
experimentation. The materials align with learning objectives 
and encourage students to develop innovative solutions, 
applying empathy, ideation, prototyping, and testing 
throughout the process. OER provides accessible tools to 
enhance learning and support the practical application of 
innovative thinking. 

f) Development of activities and learning resources 
Learning materials, such as multimedia content, interactive 

elements, and self-directed learning platforms, are prepared. 
Support systems are designed to offer seamless access to 
learning resources in both physical and online environments 

g) Implementation of learning activities 
This step involves delivering lessons based on the design 

thinking framework. Instructors facilitate interactive 
activities, guiding students through iterative problem-solving 
processes to apply their innovative ideas. 

h) Assessment and evaluation  
Student outcomes are evaluated using rubrics to assess 

their innovation projects and innovator competencies. 
Formative and summative assessments are used to monitor 
progress and ensure alignment with learning objectives, 
fostering continuous improvement. 

3) The implementation of the instructional design model  

The implementation focuses on key aspects. Instructors 
must be proficient in using OER, online tools, and DT, 
designing activities to enhance innovator competencies while 
mentoring students and tracking their progress. Learners 
participate in collaborative projects, hands-on activities, and 
self-assessments using design thinking. Constraints include 
the model’s suitability for project-based education, 
emphasizing practical methods and authentic assessments 
focused on innovation and problem-solving. 

 
Table 2. The results of the quality assessment of the instructional  

design model 

Assessment Criteria 
Assessment Results Quality 

Levels 𝒙ഥ S.D. 
Elements of the Instructional 

Design Model 
4.74 0.44 Highest 

Steps in the Instructional Design 
Model Integrating OER with DT 

4.75 0.44 Highest 

Implementation of the Model 4.77 0.43 Highest 
Overall Quality 4.75 0.44 Highest 

 
The evaluation of the instructional design model was 

conducted by 10 experts. These specialists, with expertise in 
instructional design, educational technology, design thinking, 
and innovator competencies, assessed the model’s quality. 
Their feedback and assessment results are summarized in 
Table 2. 

The overall quality of the model was rated  
at 4.75 (S.D. 0.44), confirming that the model consistently 
achieved the highest level of quality across all evaluated 
areas. 

B. OER-Innovator System 

The OER-Innovator System, available at 
www.oerinnovation.com, has been developed and 
implemented with three primary components: instructor 
functions, learner functions, and system administration 
functions. This web-based platform provides teachers with 
resources on design thinking, innovation development, and 
instructional design, enabling them to study and understand 
these concepts in depth and apply them to enhance their 
teaching practices. At the same time, the platform allows 
students to explore these principles as a framework for 
developing their own innovations. A variety of resources, 
including infographics and videos, are offered to ensure the 
content is accessible, engaging, and easy to comprehend. An 
example of the system interface is shown in Fig. 2. 

1) Instructor functions 

The system supports teachers in integrating OER and DT 
principles into their teaching strategies. It provides access to 
relevant content, such as innovation concepts and 
competencies, and facilitates the design of activities that 
foster creativity and problem-solving. Instructors can also 
provide learning resources. 

2) Learner functions 

Students access OER materials recommended by 
instructors to study DT processes and innovation principles. 
They engage in project-based activities that involve hands-on 
practice, collaboration, and self-assessment.  

3) Administrative functions 

The administrative tools manage user accounts, access 
roles, and the content within the system. This includes adding, 
updating, or removing learning materials and ensuring 
continuous system performance through regular maintenance 
and data backups. Administrators also handle user support 
and monitor storage to accommodate the growing needs of 
uploaded content and student projects. 

This OER-Innovator System ensures accessible learning 
through responsive web design that is compatible with 
various devices, such as smartphones, tablets, and computers. 
It offers a structured approach to teaching and learning, 
enhancing innovator competencies and problem-solving 
skills, with continuous support from instructors and 
administrators. 

 
Table 3. Content quality evaluation of the OER-innovator system 

Assessment Criteria 
Assessment Results 

Quality Level 
𝒙ഥ S.D. 

1. Content and Presentation 4.60 0.63 Very High 
2. Appropriateness of 

Language and Illustrations 
4.73 0.56 Very High 

3. Relevance of Content to 
Typography and Colors 

4.63 0.49 Very High 

4. Alignment of Content with 
OER and DT 

4.53 0.52 Very High 

Overall Content Quality of 
the System 

4.62 0.55 Very High 

 
 

The content quality of the OER-Innovator System, 
evaluated by content experts, was rated at the very high level 
overall (x̅ = 4.62, S.D. = 0.55), as presented in Table 3. 

The instructional design quality of the OER-Innovator 
System, evaluated by instructional design experts, was rated 
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at the very high level overall (x̅ = 4.65, S.D. = 0.53), as presented in Table 4. 

Fig. 2. Open educational resources integrated with design thinking to enhance innovator competencies (OER-innovator system). 

Table 4. Instructional design quality evaluation of the OER-innovator 
system 

Assessment Criteria 
Assessment Results 

Quality Level 
𝒙ഥ S.D.

1. Design of Learning
Resources 

4.68 0.54 Very High 

2. Design of Learning
Activities 

4.51 0.65 Very High 

3. Design of OER with DT to
Develop Innovator 

Competencies 
4.57 0.57 Very High 

Overall Instructional Design 
Quality of the System 

4.65 0.53 Very High 

Table 5. Technical quality evaluation of the OER-innovator system

Assessment Criteria 
Assessment Results 

Quality Level 
𝒙ഥ S.D.

1. System Capability 4.71 0.67 Very High 

2. Functionality 4.63 0.59 Very High 

3. Usability 4.56 0.58 Very High 

4. Security 4.53 0.51 Very High 

5. Performance Efficiency 4.66 0.65 Very High 
Overall Technical Quality of 

the System 
4.62 0.60 Very High 

The technical quality of the OER-Innovator System, 
evaluated by technical experts, was rated at the very high 
level overall (x̅ = 4.62, S.D. = 0.60), as presented in Table 5. 

The result of the effectiveness assessment (E1/E2) from 
students who tested the system prior to actual implementation 
was 83.12/85.53, which met the set criteria of 80/80. 

C. Results of Implementing the Instructional Design
Model Integrating OER with DT

This study evaluated the implementation of an 
instructional design model. Teachers employed the model to 
create subject-specific learning activities and materials. The 
trial involved 312 students from pilot schools across in the 
central region of Thailand. The data analysis is organized into 
four sections. 

1) Comparison of students’ knowledge scores

This study compares students’ knowledge scores of design
thinking and innovation creation before and after learning, as 
shown in Table 6. A paired t-test revealed a significant 
improvement (t = −43.68, p < 0.01), with post-learning scores 
averaging 29.89 out of 40, compared to 14.75 before the 
implementation. 
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Table 6. Comparison of students’ scores before and after the 
implementation of the model 

Design Thinking and 
Innovation Creation 
Knowledge Scores 

n 𝒙ഥ S.D. t-test p-value 

Before Learning 312 14.75 4.98 
−43.68** 0.00 

After Learning 312 29.89 3.82 
**p < 0.01 

2) Results of students’ innovation projects post-
implementation

The students’ innovation projects were assessed 
post-implementation using a three-level rubric. Teachers 
conducted the assessments, and the results are summarized as 
follows in Table 7. 

Table 7. Results of students’ innovation project assessment post-
implementation 

Assessment Criteria 
Assessment 

Results Innovation 
Project Level 

𝒙ഥ S.D.

1. Creativity and Novelty 2.44 0.62 Good 
2. Feasibility of Implementation 2.40 0.57 Good 
3. Impact on Users and Society 2.25 0.69 Good 

4. Effectiveness 2.27 0.61 Good 
5. Acceptance and Scalability 2.13 0.67 Good 

Overall 
Innovation Project Level 

2.30 0.64 Good 

The overall assessment of students’ innovation projects 
post-implementation shows that the projects were rated at a 
“Good” level (�̅� = 2.30, S.D. = 0.64). 

3) Results of students’ innovator competencies
post-implementation

The students’ innovator competencies were assessed 
post-implementation using a three-level rubric focused on 
five dimensions: questioning, observation, networking, 
experimentation, and associating. Teachers conducted the 
assessments, and the results are summarized as follows in 
Table 8.  

The assessment results presented in Table 8 indicate that 
students achieved a well-rounded level of innovator 
competencies post-implementation. Competencies in 
questioning, observation, networking, and associating were 
evaluated as “Good” with experimentation receiving the 
highest rating of “Very Good” The overall competency level 
(�̅� = 2.35, S.D. = 0.60) reflects a solid development across all 
areas, highlighting experimentation as a key strength within 
the model. The findings indicate that the instructional design 
model successfully enhanced core competencies essential for 
innovation. 

Table 8. Results of students’ innovator competencies assessment post-
implementation 

Assessment Criteria 
Assessment 

Results 
Innovator 

Competencies 
Level 𝒙ഥ S.D.

1. Questioning 2.42 0.59 Good 
2. Observation 2.32 0.57 Good 
3. Networking 2.20 0.66 Good 

4. Experimentation 2.51 0.53 Very Good 
5. Associating 2.28 0.61 Good 

Overall Innovator 
Competencies Level 

2.35 0.60 Good 

4) Results of the study on the relationship between
innovation projects and innovator competencies

The researcher analyzed the relationship between 

Innovator Competencies and Innovation Projects by 
examining the direction of the relationship through a scatter 
plot. This analysis aimed to determine the correlation 
between Innovator Competencies scores and Innovation 
Projects scores, which were derived from authentic student 
assessments using a rubric scoring method. The results of the 
scatter plot are presented in Fig. 3. 

Fig. 3. Relationship between innovator competencies and  
innovation projects. 

Fig. 3 illustrates that Innovator Competencies and 
Innovation Projects exhibit a positive correlation. This 
finding suggests that as Innovator Competencies increase or 
decrease, Innovation Projects scores tend to increase or 
decrease accordingly. 

Following a preliminary analysis using a scatter plot, the 
researcher conducted a further examination of the 
relationship between Innovator Competencies and Innovation 
Projects using Pearson’s Product-Moment Correlation 
Coefficient. The analysis revealed a Pearson correlation 
coefficient of 0.56, which is statistically significant at 
the 0.01 level (r = 0.56, p < 0.01). These results indicate that 
as the scores for innovator competencies increase, the 
outcomes of innovation projects tend to improve 
correspondingly. Conversely, when the outcomes of 
innovation projects improve, the scores for innovator 
competencies are also likely to increase. 

5) Results of students’ satisfaction post-implementation

The student satisfaction assessment following the
implementation of the instructional design model reveals a 
highest level of satisfaction (�̅� = 4.51, S.D. = 0.68). The top 
three areas of satisfaction are: students felt the activities 
improved their ability to become innovators, students 
appreciated having direct access to OER, and students 
reported enhanced learning about innovation development 
through the activities. These results suggest that the model 
effectively supports innovative learning and self-directed 
engagement, especially in the post-COVID-19 context. 

6) Results of the instructional design model expansion

The researcher expanded the instructional design model
and OER implementation to additional areas and schools 
within the Central Lower Region, involving 291 elementary 
students. The findings indicate that students’ post-test scores 
in design thinking and innovation were significantly higher 
than their pre-test scores, with a statistical significance level 
of 0.01. Students’ innovation projects were evaluated as 
being of good quality, and their innovator competencies also 
showed good performance following the model’s application. 
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Furthermore, students reported high satisfaction with the 
learning activities, reflecting their positive experience with 
the model. 

VI. DISCUSSIONS 

The findings demonstrate that the model achieved high 
ratings across seven key components: the roles of teachers 
and learners, learning content, teaching methods, learning 
activities, learning resources, and assessment. These 
components work cohesively to create an effective system for 
promoting innovation and adaptability in post-pandemic 
learning environments. A key component is the role of 
teachers as facilitators, designing lessons grounded in DT 
principles. They create activities that foster engaging learning 
environments, provide appropriate resources, and guide 
students in applying knowledge effectively, ensuring 
continuous support throughout the process. This shift reflects 
the evolving responsibilities of teachers, as highlighted by 
Beijaard et al. [46], and underscores the significance of  
data-informed practices in addressing learners’ needs, as 
emphasized by Datnow and Park [47]. 

The role of learners is pivotal, as research indicates that 
active engagement in the learning process significantly 
enhances its effectiveness. DT fosters systematic  
problem-solving by encouraging learners to experiment, 
iterate, and develop new ideas, enabling them to construct 
knowledge independently. Additionally, the utilization of 
OER as primary learning materials provides learners with 
unrestricted access to knowledge, promoting diverse and 
flexible learning experiences tailored to individual needs and 
capabilities. Research by Bond et al. [48] supports the 
effectiveness of OER-based learning in fostering critical 
thinking, collaboration, and creative problem-solving. Li [49] 
further noted that learner-centered tasks enhance students’ 
analytical skills and motivation for self-directed learning. The 
integration of OER materials relevant to real-world 
challenges ensures that learning remains both practical and 
innovative. Saçak et al. [50] found that well-structured 
content promotes deeper engagement. 

Experiential teaching methods within the model enhance 
students’ problem-solving abilities by offering real-life 
scenarios. Novo et al. [51] found that hands-on learning 
through DT develops critical 21st-century competencies like 
creativity and teamwork. The learning activities further 
promote collaboration, critical thinking, and innovation 
through group projects and interactive tasks.  
Halverson et al. [52] noted that combining technology with 
teamwork increases student engagement and learning 
outcomes. 

Learning resources play a pivotal role in the learning model, 
with OER providing flexible and diverse access to content for 
both teachers and students. This flexibility enables learners to 
explore a wide range of materials. By fostering independent 
learning, OER supports students in selecting resources that 
align with their needs and applying their knowledge to 
develop innovative projects through experimentation. 
Karunanayaka and Naidu [53] found that personalized access 
to OER enhances creativity and encourages exploration 
beyond the classroom, aligning with the model’s goal of 
fostering innovation. Additionally, Buckley et al. [54] 
emphasized the importance of formative assessments in 

supporting continuous learning and improvement, 
particularly in STEM education. These findings highlight the 
value of integrating accessible learning resources and 
authentic assessments to enhance the learning model’s 
effectiveness. 

The eight-step instructional design model to enhance 
innovator competencies involves essential steps that 
contribute to effective learning. The first step is needs 
assessment, where instructors analyze learners’ context and 
requirements to ensure the design meets actual needs, 
aligning with DeRosa and Robison [55] on the importance of 
understanding learner needs through OER. The second step 
involves analyzing learners and instructors to tailor activities 
to capabilities, identifying strengths and limitations, as 
highlighted by Li and Zhan [56]. The third step focuses on 
content, context, and learning environment analysis, 
enhancing learning efficiency through appropriate settings, as 
emphasized by Karunanayake and Naidu [53]. In the fourth 
step, instructors align content with learning objectives, 
fostering clear, goal-oriented processes, supported by 
research from Keinanen and Butter [57]. The fifth step 
designs activities using the design thinking process to 
develop essential skills, with Al Abri [58] emphasizing the 
integration of OER to support open practices. The sixth step 
provides realistic experiences that enhance knowledge 
applicability, as shown by Hammond and Albert [59], who 
stress the importance of experiential activities. The seventh 
step implements the learning plan in real settings, linking 
prior knowledge with new concepts, fostering real-world 
problem-solving through design thinking, as noted by  
Waity et al. [60]. Finally, the assessment step evaluates 
learning success and progress in innovator competencies, 
aligning with Rosen et al. [61], who advocate for diverse 
assessments of creativity, problem-solving, and teamwork. 

The eight-step instructional design model demonstrates 
greater detail than the ADDIE model. The analysis phase is 
divided into multiple dimensions, including needs assessment, 
learner analysis, instructor analysis, and learning context 
analysis, enabling deeper and more comprehensive responses 
to the target group’s needs. The design phase emphasizes 
integrating DT and OER to create activities that connect to 
real-world scenarios while promoting learner-centered 
education. The development phase focuses on realistic 
activities and practical applications, while the evaluation 
phase highlights assessing real-world outcomes, such as 
creativity and innovator competencies. In contrast, ADDIE 
lacks the same level of detail in these dimensions, making the 
eight-step model more suitable for learning that prioritizes 
innovation and specific results. 

The statistically significant improvement in students’ 
knowledge following the model’s implementation confirms 
the effectiveness of the learning activities. Teachers play a 
pivotal role in designing learning activities and integrating 
OER to enhance students’ knowledge and skills. By 
incorporating DT into the learning process, teachers foster 
problem-solving, innovation, and creativity, aligning 
activities with modern learning needs for flexibility and 
adaptability. OER provide students with diverse,  
high-quality resources, enabling independent exploration and 
a deeper understanding of innovative concepts, significantly 
improving their competencies in DT and innovation creation. 
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Research supports this approach, as Sandanayake [62] 
confirmed that blended learning using OER enhances both 
academic achievement and student engagement. Furthermore, 
students’ innovation projects demonstrated high ratings in 
creativity, feasibility, impact, and scalability, reflecting their 
ability to address real-world challenges effectively.  

The evaluation of students’ innovation projects following 
the implementation of the Instructional Design Model 
demonstrated good results, attributed to the integration of DT 
into learning activities. Students were required to create 
tangible, real-world innovation projects by applying  
user-centered approaches. This involved analyzing needs, 
identifying focused problems, and brainstorming creative 
solutions, which led to the development of functional 
prototypes. These prototypes were tested and refined 
iteratively based on feedback, ensuring the innovations were 
both feasible and scalable. This hands-on process emphasized 
the importance of producing actual outcomes while fostering 
creativity, collaboration, and problem-solving skills. These 
findings align with Bustard et al. [63], who highlighted DT s 
role in enhancing engagement and producing impactful,  
user-oriented innovations. 

The evaluation of innovator competencies at a “Good” 
level is attributed to the instructional design process, which 
focused on developing these competencies through a 
systematic approach that integrated DT and OER. Teachers 
began by analyzing learners’ needs and aligning activities 
with their abilities, linking real-world problems to learning 
content to ensure relevance and practical application. The 
iterative learning process embedded within the model also 
nurtured essential innovator competencies. The five stages of 
DT which include, Empathy, Define, Ideate, Prototype, and 
Test, were applied to enhance these competencies. Students 
practiced critical skills such as understanding user needs, 
defining clear problems, brainstorming creative solutions, 
building prototypes, and refining innovations through testing. 
These stages helped develop key innovator competencies, 
including questioning, observation, connecting ideas, 
experimentation, and networking, enabling students to create 
innovative and impactful solutions. This aligns with findings 
by Aris et al. [64] who confirmed that DT promotes  
problem-solving, teamwork, and innovative thinking.  

Positive feedback from students regarding their 
engagement and satisfaction further highlights the model’s 
relevance in rebuilding effective learning environments 
disrupted by the pandemic. Gopal et al. [65] and Safarini and 
Kusumah [66] found that OER enhances self-directed 
learning, motivation, and engagement, reinforcing the 
importance of such models in the post-pandemic era. 

The study found a moderate positive correlation between 
Innovation Projects and Innovator Competencies, indicating 
that stronger quality innovations contribute to higher 
competencies. This is because, during the process of 
developing innovative outputs, learners are tasked with 
creating projects based on problems assigned by their 
instructors. To solve these problems, learners must engage in 
collaborative work, formulate questions to gather data, 
observe various elements to connect ideas, and experiment 
with creating prototypes to test whether the solutions 
effectively address the problems. If students successfully 
develop high-quality innovations, this reflects their strong 

innovator competencies, which are critical for their 
development during the process of creating these outputs. 
This aligns with Kairisto-Mertanen et al. [67], who highlight 
that innovation pedagogy enhances creativity, teamwork, and 
problem-solving through real-world projects, enabling 
students to create meaningful innovations. Similarly,  
Bragos et al. [68] emphasize that experiential learning in 
engineering strengthens experimentation and collaboration, 
essential for scalable innovations. These findings stress the 
need to integrate such methods into curricula to prepare 
students for innovation-driven learning. 

The research findings indicate significant positive 
outcomes in developing students’ innovator competencies. 
However, implementing the model effectively requires 
attention to three critical aspects: teachers, learners, and the 
model’s limitations. In terms of teachers, training is required 
in designing learning based on DT principles that foster 
innovation, as well as in utilizing OER systems and related 
learning tools. This will enable teachers to effectively 
monitor students’ progress, provide guidance, and 
comprehensively assess learning outcomes. Learners must 
grasp the concepts of OER and DT, which can be facilitated 
through orientation sessions. Active participation in diverse 
activities, such as projects, teamwork, and discussions, is 
essential for cultivating real-world innovation skills. Despite 
its strengths, the model is most suitable for disciplines 
focused on design, problem-solving, and innovation. 
Applying it in other contexts may require customizing 
activities and content to align with specific educational 
environments. 

VII. CONCLUSION 

This research confirms the effectiveness of integrating 
OER with DT to address educational challenges in the  
post-COVID-19 era. The model provides a structured  
eight-step process for educators to design meaningful 
learning activities, fostering students’ innovator 
competencies and promoting innovation projects. Its strength 
lies in a detailed instructional design process, encompassing 
needs analysis, learner analysis, content determination, and 
the development of learning activities, instructional 
materials, and assessments. This ensures that the learning 
activities designed by teachers enable students to produce 
innovative outputs and develop innovator competencies 
through real-world-relevant projects. 

The findings demonstrate significant improvements in 
students’ innovator competencies., validating the impact of 
flexible and relevant learning activities facilitated by 
teachers. The use of OER provided students with access to 
diverse resources, supporting self-directed learning and 
encouraging exploration beyond traditional classroom 
boundaries. Additionally, the integration of DT and OER 
empowered students to develop practical problem-solving 
skills by fostering adaptability and critical thinking, which are 
key attributes of innovators. Furthermore, the analysis 
showed a moderate positive correlation between students’ 
innovator competencies and their project outcomes, 
indicating that stronger competencies lead to better 
performance. These findings highlight the need to foster these 
skills to enhance students’ ability to create meaningful 
innovations. 
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Positive feedback from students regarding their 
engagement and satisfaction highlights the relevance of this 
model in creating effective learning environments impacted 
by the pandemic. By contributing to the growing body of 
knowledge on innovative instructional models, this research 
enables educators to design impactful learning activities that 
foster students’ innovator competencies, benefiting both 
teachers and learners alike. Moreover, the national 
significance of this model lies in its ability to equip students 
with the skills needed to drive innovation and address 
complex societal challenges, aligning with the country’s 
priorities to enhance global competitiveness and promote 
lifelong learning in the post-pandemic era. Future research 
could further refine the model for diverse educational 
contexts and evaluate its long-term impact on learners’ 
innovation capabilities, ensuring its scalability and 
effectiveness in fostering meaningful educational 
transformation. 
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