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Abstract

This study aimed at developing an imagineering learning process model with logical solutions by using
documentary research and relevant experts viewpoints with regard to the process of Imagineering
Learning—problem-based learning (PBL) involving logical and computational thinking. The data were then
synthesized in order to find the relationship of learning theory to achieve an Imagineering Learning process by
solving logic problems. The analysis of related documents and research revealed that the Imagineering Learning
process involving logical problem solving consisted of 6 important steps as follows: 1) the problem-solving stage,
2) the problem-solving design stage, 3) the innovation development stage, 4) the innovation presentation, 5) the
innovation improvement stage, 6) the evaluation stage. The aforementioned learning process can also result in
the development of students' innovative skills, and encouraging learners to develop such skills. The emphasisin
terms of the Imagineering process is to create inspiration for the imagination of things that do not yet occur. The
process then continues with innovation development by using the PBL process in which students learn solution
thinking, focusing on logically-prioritizing problems and their causes and effects. This creates structural and
systematic learning through practice, so that students can develop the ability to seek knowledge and develop
problem-solving abilities.
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1. Introduction

The improvement and the diversity of teaching and learning methods are mandatory for the education system
during the digital era in the modern word. Innovators are highly encouraged, especially in industrialized
countries, such as the United States. According to President Barack Obama, computer science is accessible for
students at al levels to prepare and empower them as potential creators in the technol ogy-driven world (Obama,
2016). Likewise, high-skilled and experienced personnel are essential during the age of science and technology
in order to achieve Thailand 4.0 Model. The required skills according to Thailand 4.0 Model consist of 1) Core
subject and 21st Century Themes, 2) learning and innovation skills, 3) information media and technology skills,
and 4) life and career skills. In addition, computer skill is one of the most important experiential learning that can
be applied in problem-solving and for further innovations in the future (Devel opment of characteristicsin the new
generation of learners to respond to the educational reformation in the 2nd decade by integrating IT in the
project-based instructional management, 2012). Imagineering Learning is a newly-developed learning concept
that facilitates the development of required skills in learners during the 21st century. This concept allows
learners to reach their goals by encouraging self-learning, creativity, critical thinking and innovation skills.
Imagineering learning can be achieved through both classroom learning and self-learning from problem-solving
and project work (Nilsook & Panita Wannapiroon, 2013; Mario Riojas & Susan Lysecky, 2012). Problem-based
learning is a strategy that promotes active learning and encourages learners to seek solutions based on the
problems (Balim et al., 2016). Thus, learners will accomplish their learning objectives by solving the problems
(McLoone et al., 2016). Although problem-based learning promotes self-learning environment, classroom
learning is still maintained. It is also an effective tool for learners with distinct abilities and skills, as learners are
able to choose problems and learning methods based on their interests (Greenwald, 2000). The characteristic of
this approach is to engage students with problems that they may encounter in their everyday life as the starting
point of the learning process. This will stimulate the development of cause-and-effect problem-solving skills by
focusing on how they make a decision based on their knowledge, and learn to collaborate with their peers. This
will result in the development of new knowledge that is based on existing knowledge. It will aso create
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interaction between learners, each with different skills, as they work together to find solutions. Another
advantage of cooperative learning is that the learners will improve their communication skills (Barkley et a.,
2004). This approach is a student-centered teaching method that provides direct experience through pleasant and
challenging activities. It promotes problem-solving skills through seeking for knowledge and learning by
experimenting, until the learners can discover the required solutions. This results in a direct learning experience
for learners and develops their ability to integrate knowledge into the problem-solving process (Suebnukarn &
Haddawy, 2004). Computational thinking is the ability to solve problems, analyze, and design or develop
systems. This ability is based on conceptual calculations and sequentia thinking processes which can be applied
in daily life. This concept reveals the capabilities and limitations of processing, involving humans and machines.
Due to the rise of complex and substantial information, the collaboration between humans and machines is
needed for problem solving. Systems will be developed by men so that machines can perform and work
efficiently. This idea is the basis of technological design and development aimed to solve problems or fulfil
human needs (Denning, 2009). This technological learning is the learning of science that is not restricted to the
operational level, but involves an integration of sequential computations, logical thinking, and creating concrete
objects from an individual’ s imagination (Ruthmann et al., 2010). It enables the extension of knowledge from the
old to the new, and the combination of knowledge from a wide range of subjects to come up with a new body of
knowledge (Bower et al., 2017). The most effective learning allows learners to learn by doing actions
incorporating careful design and processes to create systematic learning. Problem-based learning is a learning
method that allows students to study, research and practice independently, according to their abilities, aptitudes,
and interests based on a scientific or any other process used in the study, to find answers on a subject of interest,
supported by close advice and consultation with teachers. Logical problem-solving skills are based on rational
thinking that uses the principles of cause and effect in systematically solving problems, to allow learners to
distinguish things clearly and logically. From the above principles and concepts, researchers realize the
importance of developing the Imagineering Learning process by using logical problem solving as a guideline for
developing a teaching and learning process that promotes the ability to systematically-create innovation.

2. Method

Imagineering is a graduate education management model that focuses on encouraging learners to be a Social
Change Agent with the basic competencies of scientists, engineers, and creative thinkers. This may be referred to
as Imagineering. It is not a specific occupation, but will serve to generate demand or solve new problems with
the support of unprecedented imagination made tangible, work approaches, operations or new ways of life for
the benefit of the society in which the imaginer isinvolved (King Mongkut’s University of Technology Thonburi,
2010). Imagineering is a process of learning which can be achieved through dreaming and doing (Disney, 1996).
It involves making imagination become a reality that does not currently exist (Guzdial & Tew, 2006). The
process enables |earners to recognize certain aspects of value, and then put it to use in daily life of the individua
or of the group (Jarvis & Howard Eshin, 2010). Imagineering emphasizes the value of emerging paradigmsin a
changing world. It aims to investigate the important factors in the surrounding reality of an organization from a
descriptive viewpoint and appreciate the value of the artifacts of speech and mind. It was created through a
process aimed at promoting and inspiring all those who might have imaginative initiatives, so that the
organization can be opened to new possihilities for the future (Qiyue, 2013). Imagineering Learning is a new
teaching management concept that is consistent with the development of learner characteristics in the 21st
Century. It emphasizes the learner’ s ability to learn by themselves, be creative, and be able to innovate. As the
goal of this approach is having a finished product, it encourages learners to start the thinking process and then
work through it until the product which is the product of their imagination, exists. This process of learning can
be taught both directly or through independent study, with the use of problem-solving and project work. These
methods are particularly effective in engineering teaching. Learning with maximum efficiency will allow
learners to learn by doing as part of a well-designed and systematic process which will result in systematic
learning (Mario Riojas & Susan Lysecky, 2012).
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Table 1. Synthesis of the Imagineering learning process
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From Table 1, it can be seen that the Imagineering learning process consists of 6 steps: 1¥ Imagine, 2™ Design,
3 Develop, 4™ Present, 5" Improve, 6" Evaluate.

3. Problem-Solving L ear ning

PBL developed from the idea of an American educator, John Dewey, who discovered a method for teaching
problem-solving by suggested that students should present problems that arise in real life, and help each other to
find answers by themselves as a result of discovering information. This led to various teaching concepts that
have now become popular. The concept of PBL itself is based on John Dewey’s idea. PBL is a learner-centered
approach that emphasizes problem-solving, and practicing solving problems, both cooperatively and individually
(Howard & Robyn, 1980; Spencer & Jordan, 1999; Choden & Kijkuakul, 2020). PBL allows studentsto learn by
themselves and, at the same time, maintains a classroom-learning style. It is effective for learners of different
abilities because students can choose problems and |earning methods based on their particular development and
interests (Greenwald, 2000). In conclusion, PBL is a teaching approach that can be used to develop students’
problem-solving skills and encourage self-learning. In addition, PBL management is a deep approach that allows
learners to understand and remember what they have learned in the long term, resulting in real learning.
Cooperative learning and learning to work in response to a particular situation encourages learners to practice by
themselves which leads to the development of problem-solving skills, and eventually for the learner to be able to
study on his’her own and also work well in a group.

Table 2. Synthesis of PBL processes
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Individual Learning v v v v/ v v v
Report back to the Group v v v v v v v v v
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From Table 2, it can be seen that the PBL process consists of 7 steps: Clarify the Setting, Define the Problem,
Analyse/Investigate the Case, Re-structure the Problem, Formulate Learning Goals, Individual Learning, and

Report back to the Group.

4. Logical Thinking

Logical thinking is critical thinking. It is rational thinking that solves a problem by considering various situations
or pieces of information (Gagné & Briggs, 1974). Logical thinking is the study of the principles of the correct
use of cause and effect. This is the process of rationalizing what is expressed through words. The function of
reasoning occurs on the left side of the brain involving the continuous process of transmitting structured data to
visualize the speech is related to each other, until understanding occurs and more complex memories develop
(Herrick, 1999). Rational thinking refers to the process of considering what is happening in the mind, or it is
thinking that uses truth or principles. Even though two people may think about the same thing, their answers
might not be the same (Solso, 1998). Logica thinking is a skill that requires the ability to understand the
structure of a problem, and arrive at reasonable action. This will enable students to solve problems through a
variety of thought processes, to achieve important outcomes or rules. Furthermore, learning to programming
must rely on the problem-solving process, which requires reasonable or logical thinking (Kawamoto & Arai,
2008). In conclusion, logical thinking is a matter of thinking systematically and with processes. In this regard,
systematic thinking will allow learners to understand and prioritize ideas, encourage them to learn from different
contexts, and to solve problems logically. If we can see and understand the nature of the problem and be ready to
solve it, we can solve that problem by using our existing experience or knowledge. This idea works the same for
solving a physics problem. If we can see and understand the nature of the problem along with having skills from
existing knowledge to use as part of the problem-solving process, we will be able to apply strategies to solve the
problem. The learner’s efficiency in terms of solving problems will depend on the knowledge applied. To come
up with correct problem-solving strategies involving a systematic method will help to make solving problems

much easier (Heller & Heller, 2000).

Table 3. Synthesis of the logical problem-solving process
Logical Thinking Process
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From Table 3, we can see that the logical problem-solving process consists of 5 steps: 1. Focus on the Problem,
2. Describe the Physics, 3. Plan the Solution, 4. Execute the Plan, 5. Evaluate the Answer.

5. Computational Thinking

Computational thinking is a thinking process that involves determining problems and solutions that can be
implemented efficiently with the use of data processing. Computational thinking incorporates critical thinking
and problem-solving skills that involve solving problems in a calculated way. It doesn’t mean thinking like a
computer as thinking in this way shows the mechanisms of thought, while computational thinking is a
collaborative and potentially creative approach to change and to solving a problem (Wing, 2006). It is aso a
process that requires problem solving skills and techniques. For example, software developers or software
engineers have used it in programming. Its essence is to solve a problem step-by-step as other professions do to
solve abstract problems such as those facing restaurant owners who don’'t want to have over-long queues, or an
accountant finding ways to use new tools to record balances instead of writing the details down on paper
(Poolsawas & Dokprakhon, 2016). Computational thinking provides solutions to problems in system design and
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in understanding of human behavior. It takes the basic concepts of computer science that are fundamenta to al,
not only to computer scientists (Angevine, 2017; Threekunprapa & Y asri, 2020). This skill is needed for warkers
in the 21st Century. It isaskill that should be taught in al schools. Most people think of computational thinking
as being found only in the computer science class. However, computational thinking is a basic skill for all
humans, not just computer scientists. Teaching about thinking should be a process used in al educational
institutions. Computational thinking is more than just programming, and cannot be learned directly. It must be
indirectly instructed through different topics in terms of experience or activities (Lamprou & Repenning, 2018).
It isabasic ideaand skill that everyone can learn and use in everyday life. Computational thinking is not used to
create only computer engineers. Rather, it is a core competence that everyone should have. Computational
thinking can be learned from childhood (Cho & Lee, 2017) to solve problems and can be used to extend
knowledge to other subjects (Lockwood & Maooney, 2017). It is a skill that involves thinking processes and
methods to solve complex problems using concepts from computer science. Computational thinking involves
elements such as problem determination, compilation, analysis, and evaluation of possible solutions (Ching et al.,
2018). It can be concluded that computational thinking is a thinking process skill that critically uses reasoning to
solve problems. It is a sequence of steps that everyone can learn and use in their daily lives. It consists of
systematic learning to solve problems through the evaluation of situations or activities, and being able to use
technology to help develop such skills.

Figure 1. An Imagineering Learning processinvolving logical problem solving

6. Research Methods

This research aims to study imagineering processes in solving logical problems by using documentary ressarch
processes and the opinions of relevant experts in order to obtain synthetic results according from synthetic
Tables 1, 2, and 3.
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Table 4. Synthesize the Imagineering Learning process by solving logical problems.
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1. Imagine Stage
1.1 Clarify the Setting v v v v v v
1.2 Define and Investigate the Problem v v v v v v v v
1.3 Problem Analysis Correlation v v v v v v
2. Design Stage
2.1 Re-Structure the Problem v v v v v v v v
2.2 Formulate Goals v v v v v v v v
2.3 Plan the Solution v v v v v v
3. Development Stage
3.1 Individua Learning v v v v v v v v
3.2 Execute the Plan v v v v v v v v
4. Presentation Stage
4.1 Presentation v v v v v v v
5. Improvement Stage
5.1 Evaluate the Answer v v v v v v v
6. Evaluation Stage
6.1 Solutions Report v v v v v
6.2 Conclusion v 4 v v v v 4

From Table 4, it can be seen that the Imagineering Learning process by solving logic problems consisted of 6
important steps: 1% Imagine, 2™ Design, 3 Develop, 4™ Present, 5" Improve and 6" Evaluate.

7. Results of the Research

The research results from the synthesis of Tables 1, 2, 3, and 4 show that the Imagineering Learning process
involving the process of solving logical problems consists of the following 6 steps:

Imagining the problem is the stage of determining the problem from one’s imagination to find solutions to the
problem. In this study the learners were divided into groups to determine the problem. They were then observed
during a discussion involving the sharing of opinion with other members of the group. The aim was to analyze
the relationship of the original information available to each person to create a feasibility analysis and to use in
planning the solution.

The solution design stage is a step to bring together the opinions obtained from the imagining stage and to
prioritize their importance. This could be done with a storyboard or scripting to use as a guideline for setting a
learning goa and for obtaining more information. Then a prototype or solution guideline was prepared. The
instructor can organize this stage as an activity for the students to make decisions comparatively by focusing on
their own discussion and listening to others members’ opinions.

Innovation development is the process of creating and testing the innovation. Learners operate according to a
plan to create a prototype. Thisis a group activity that focuses on providing learners with the skills needed for a
step-by-step performance in which the students help each other to do their work. The task can be divided into
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duties based on aptitude or individual interests in order to achieve the work needed to solve the problem as
planned.

The Innovation Presentation Stage is the stage of presenting the work obtained from the innovation development
stage. The instructor organized a presentation activity for learners to share their innovative approaches to solving
imaginary problems. The presentation provides learners with an opportunity to interact with other groups. It isan
activity that focuses on presenting empirical evidence of their work. The students must have good
communication and presentation skills, and must have an open-mind when it comes to listening to others
opinions, including various suggestions from the other student groups.

At the stage of Innovation Improvement, suggestions received from experts are used to improve the work to
make it more appropriate. The instructor organizes an activity for the students to help each other and to exchange
knowledge between different groups of learners, all of which can be used for the improvement of the innovative
model.

The Evaluation Stage is the evaluation of the work that has been created from the learners’ imagination. This
stage includes the evaluation of the quality of the work done in terms of whether or not it has met the target, and
the objectives that are defined in the solution design stage. The instructor organizes an activity for each group to
assess the students' performance. Students will consider their own work and that of other groups in terms of it
being of a satisfactory quality or not, including allowing group members to make suggestions for the benefit of
the development the next time.

8. Discussion

From the results of the research, it can be seen that Imagineering is a process of manipulating ideas and
inspiration to take the initiative from the imagination, to produce an outcomes that does not yet exist, turning it
into a reality by doing or inventing. The process of Imagineering consists of 6 steps. imagination, design,
development, presentation, improvement and evaluation. The teaching approach that can be used to encourage
problem-solving skills is the problem-based learning approach. This technique is aimed at creating
understanding and solving problems. The problem itself isthe starting point of the learning process which acts as
a stimulus to encourage learners to take action on their own. It makes students develop problem-solving skills,
encourages them to study on their own, and also to work well as a group member. This approach consists of 7
steps: 1) Clarify the Setting, 2) Define the Problem, 3) Analyze/lnvestigate the Case, 4) Re-Structure the
Problem, 5) Set Learning Goals, 6) Engage in Individual Learning, 7) Report Back to the Group. Logica
problem solving is a matter of systematic thinking and processes. With systematic thinking, we can understand
and prioritize our ideas. It also encourages us to learn more and to resolve problems logically and sequentialy.
From this study, it was found that the logical problem-solving process consists of 5 steps: Focus the Problem,
Describe the Physics, Plan the Solution, Execute the Plan, Evaluate the Answer. These processes will encourage
learners to develop innovative and computational thinking skills, both of which are essential for life and work at
the present time. Moreover, computationa thinking is a sequential thinking skill alowing users to solve
problems systematically, and is consistent with problem-based learning. Problem-based learning is amed at
assisting students to set their own learning goals through the consideration of a specific problem. Students will
explore their own learning methods and report their learning process together with their conclusions and
recommendations. Problem-based learning is not only used to solve problems. It is also used to enhance students
understanding and create new knowledge through guestions encountered during learning, which in turn promotes
efficient computational thinking. They can also use their imagination to look at the problem with the use of
abstract thinking. Thiswill let them see away to solve the problem step-by-step and develop a sequential way of
thinking. This process is not just about computer programming, because programming languages are constantly
changing. Rather, the more important purpose is to teach students to think and connect problems until they can
solve them systematically. From this research, learning Imagineering by solving logical problems consists of 6
important steps: 1) Problem Imagination stage, 2) Problem-solving Design stage, 3) Innovation Development
stage, 4) Innovation Presentation stage, 5) Innovation Improvement stage, 6) Evaluation stage. Such learning
also results in the development and encouragement of innovative skills on the part of learners. The process of
Imagineering focuses on inspiration to realize the imagination of things that do not yet exist, then proceed to
create the innovation by using the problem-based learning process where they can engage in thinking to solve
specific problems. It focuses on practicing logical thinking in terms of prioritizing and reasoning. It also
contributes to develop students structured and systematic learning through practice, and through the
development of the ability to seek knowledge and develop problem-solving abilities. This is consistent with
Techakosit’s research (Techakosit & Nilsook, 2018). Logical solutions help learners analyze problems and find
answers with the help of scientific logical thinking. It helpsindividuals to understand complex problems which is
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consistent with the research of Gao et al.
9. Conclusion

Imagineering learning method enhances the development of novel innovation through problem-based learning.
The learning process is achieved through logical thinking which involves reasoning and decision making. The
process starts from exploring and developing potential innovation for the assigned problems, setting up the goals
of the innovation, and improving the results of the innovation to the creation of the innovation itself.
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