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ABSTRACT: The on-line instruction model based on design thinking (OLI-DT model) has been developed as a tool for
promoting on-line instruction for learners in the digital age. Thereby, a communication network between learners and
instructors has been created that keeps up with advances in communication network technology. The model aims to
challenge the learners to: seek knowledge and access learning sources; train their skills in information analysis and
synthesis; question and find direct answers or problem-solving approaches by utilising several methods; and also to
allow them to practise in real-life scenarios. The development of the model has been guided by modern learning
principles, ideas, theories and skills requirement for the 21st Century. The model allows to respond to real-life situations
and it supports learning from any place and time by utilising an instructional mode to create self-directed learning
experience and space for skills development. It enables self-planning of learning plans and self-evaluation by learners
with the support of instructional activities, and creates positive relationships between learners and instructors via an on-
line social network.
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INTRODUCTION

According to the National Education Act, B.E. 2562, in Thailand, educational management supports the principle that
all learners should have the possibility to learn and self-develop, and that this approach is of the utmost importance.
As such, the educational management process must support learners in their self-development, so that they develop to
their full potential by prioritising the learners and considering what is most suitable and beneficial for them. In order to
do that, educators have to create opportunities for learners to engage in learning, to join in instructional activities with
full enthusiasm and allow the learners to implement learning processes that lead to the authentic learning by the learners
themselves [1].

The information technology era imposes constant changes to communication and telecommunication technology.
Therefore, information can be easily accessed and learning from various sources accomplished at a high speed, as
computers are capable of connecting to other sources, creating a vast area network throughout the world [2].
The advancement of network technology changes the way of delivering instruction from class-based to hybrid or fully
on-line as can be seen from the application of network technology in current instructional activities, especially through
the Internet which creates a connection linking learners, instructors and parents. This new learning system is not bound
by time, place and is individual; it reduces the distance and gaps between the central education sector and regional areas.
Also, the application encourages learners to enjoy more informal learning and to engage in life-long education [3].

Design thinking is a set of processes for solving problems based on communication, collaboration and presentation.
The design thinking process consists of the following phases: empathise, define, ideate, prototype and test. To elucidate:

e empathise (empathy) means an in-depth understanding of a target group by being thoughtful, empathy is crucial as
engaging creativity for improvement needs the full understanding of the target group;

e  define refers to data synthesis and open-end questioning stimulating creativity without the limitation of structured
problem-solving approaches [4], after learning and understanding of the target group; it is a time of problem
analysis in order to identify the real problem, then choose and find possible solutions;

e ideate is about brainstorming new ideas without any boundaries and forming ideas by embracing multiple diverse
problem-solving concepts and approaches [5];
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e  prototype is the phase when the new ideas and approaches are brought to life for the first time; this is when the
model, i.e. realised idea or approach is ready to be tested against any problems, thus allowing users to voice
criticism leading to a better understanding of what is actually needed [6]. The faster ideas and approaches are
formed, the faster the identification of mistakes and learning from the occurring problems.

e test is about testing the created model with the users or target group to observe how effective it is, then feedback,
suggestions and advice are noted for further development and improvement.

In the 21st Century, learning skills focus on the learner’s creative thinking rather than crammed knowledge due to rapid
and constant changes in society that require creative and innovative thinking to solve new problems and issues.
Humanity inherently possesses these cognitive abilities; however, learning and training help honing the abilities to be
sharper, quicker and more inclusive. A person with more creative thinking abilities will have a better career, will
advance in life and serve the world better [7]. Also, learners have to be more self-sufficient, creative, curious and engage
in self-directed learning. Additionally, new educational approaches encourage learners to think more comprehensively,
to face certain situations and apply the learned knowledge to prevent and solve problems. Moreover, such an education
promotes the development of desirable characteristics and cognitive abilities - students who solve problems and engage
in creative thinking at school become capable of solving real problems in various circumstances in their every-day life.

Based on the above considerations, an on-line instruction model with design thinking (OLI-DT model) has been
conceptualised as a guideline for developing on-line lessons that promote creative skills. The on-line lessons include
a set of instructional activities that learners can access anywhere and anytime on mobile devices. These instructional
activities focus on the learner, and this form of instruction contributes to the development and improvement of the
critical skills urgently needed in the 21st Century.

RESEARCH QUESTIONS
The following research questions have been formulated:

Q1: What are the elements of a conceptual framework for on-line instruction based on design thinking; what should
such a framework consist of?

Q2: Is it possible that the on-line instruction based on design thinking will promote creative skills development and
enable learners to produce a creative piece of work?

Q3: What elements and processes enabling learners to create a creative piece of work should be included in the on-line
instruction based on design thinking?

Q4: What results can be achieved through the development of on-line instruction based on design thinking?

RESEARCH METHODOLOGY

The model has been developed considering the systematic approach of the ADDIE (analysis, design, development,
implementation and evaluation) framework [8]. In addition, design thinking [4-6] and creative thinking [9-11] have been
applied in developing and designing the model. The research has been conducted according to the above four research
questions with the following details:

Q1: What are the elements of a conceptual framework for on-line instruction based on design thinking; what should
such a framework consist of?

Literature review has been conducted, including relevant theories. The researchers reviewed instructional models
[12-14], on-line teaching [15][16] and design thinking [4-6]. Then, all related theories have been analysed and
synthesised to conceptualise a design thinking-based on-line instruction framework.
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Figure 1: The design thinking-based on-line instruction framework.
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Figure 1 shows the on-line instruction model based on design thinking which has been developed considering relevant
theories on instruction models, on-line teaching and design thinking. The model’s outcomes include: learning
achievement, creative works and satisfaction.

Q2: s it possible that the on-line instruction based on design thinking will promote creative skills development and
enable learners to produce a creative piece of work?

In regard to this question, the researchers synthetised information on instruction with design thinking [4-6] and creative
thinking [9-11] to come up with five steps for the model under development. The five steps are: raising awareness,
idea brainstorming, creation, presentation and evaluation and distribution as can be seen in Table 1:

Table 1: Synthesis of elements for the design thinking process.

Design thinking process [4-6] Creative thinking process [9-11] Design thinking for on-line instruction
Empathise Mess finding (clarify what needs to be fixed) Raising awareness
. Data finding . .

Define Problem finding Idea brainstorming

Ideate __— .
Prototype Idea finding Creation

Test Solution finding Presentation and evaluation
Acceptance finding Distribution

The five steps of the design thinking process for on-line instruction can be outlined as follows:

Step 1: Raising awareness is a step to get the maximum understanding of a target group which may involve adjusting
certain issues to gain a better, ideally full, understanding of the target group.

Step 2: ldea brainstorming is a step to synthesise the collected data to encourage creative thinking and identify the real
problem, then choose and find possible solutions.

Step 3: Creation is a step to create a piece of work, to model or create a prototype in order to enable user testing,
find answers, accept criticism and learn to come up with new ideas.

Step 4: Presentation and evaluation is a step to present the results of new idea brainstorming and to identify as much as
possible diverse problem-solving concepts and approaches, and to observe their effectiveness, then gather feedback,
suggestions and advice for further development and improvement.

Step 5: Distribution is a step to apply the created work in the controlled real-life environment with flexibility and
realistic expectations as to its performance and constant updates with new knowledge to achieve the set objective.

Q3: What elements and processes enabling learners to create a creative piece of work should be included in the on-line
instruction based on design thinking?

As mentioned earlier, the model presented in this article has been based on the ADDIE framework [8]. Also, design
thinking [4-6] and creative thinking [9-11] have been incorporated into the model as illustrated in Figure 2:
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Figure 2: Model of on-line instruction with design thinking.
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The on-line instruction with design thinking model consists of:

1.

Element 1: input:

1.1
1.2.
1.3.

1.4.
1.5.

Learning objectives define what is essential for learners or what goal has to be achieved, which can be
knowledge, skill or attitude;

Suitable content and well thought out instructional activities are prepared by the instructor to allow learners to
understand and apply the gained knowledge for solving problems;

Learners: students to learn the content of the course;

Teachers: instructors to deliver the content of the course to students;

On-line learning: instructional activity and assignments are designed and implemented in a variety of ways,
but all of them including communication and evaluation are accessible in digital form via a computer
network.

Element 2: OLI-DT process:

2.1

2.2

2.3

24

2.5

Raising awareness: it is an important step to allow the instructor to utilise various techniques for guiding
learners and introducing things to be learned;

Idea brainstorming: a step to realise the full potential of learners in finding answers, which requires learner
participation with each attempt to be facilitated by the instructor;

Creation: it is a step after the completion of the learning process to help learners in finding answers, in this
step, they will learn how to be creative and will create works in several forms;

Presentation and evaluation: it is a very important step for learners by giving them the opportunity to present,
criticise, provide opinions on their works and what they have learned - it is also a step for the actual
evaluation;

Distribution: it is a step for distributing works created by learners through several channels, including social
media or more formal on-line media and publications.

Element 3: output:

3.1

3.2

3.3

A creative work refers to a work created together by learners after participating in the on-line instruction with
design thinking course; the learners will devise an action plan, design and develop a creative piece of work;
Learning achievement refers to the levels, knowledge and skills acquired and developed by learners, and
evaluated after the learning process is completed,

Satisfaction refers to positive feelings and thoughts experienced by learners and inspired by the instruction.

Element 4: control:

4.1.

4.2

Learning achievement control and follow-up: it is for following up several aspects, such as learners’ interest
in learning and participation in activities, their enthusiasm in solving problems and finding answers,
resolution and responsibility to continue with creation; it is also about monitoring learners and gaining
feedback;

Engagement, timeliness: it is for controlling learners to participate in the lessons and join in the learning
activities, and complete them systematically and punctually.

Element 5: feedback is an element to monitor whether the procedure proceeds as directed by the instructor or not;
feedback should be used for improvements in the instruction for the next semester. This element refers also to
learning achievement, creative work and satisfaction.

Q4: What results can be achieved through the development of on-line instruction based on design thinking?

A feasibility study of the OLI-DT model has been conducted, including multifaceted design analysis and opinions of
educational communication experts. Analysis and interpretation criteria created by Kanasutra [17] were applied:

Table 2: Score range and interpretation.

Score range (average) Interpretation
4.50-5.00 Fully suitable
3.50 - 4.49 Highly suitable
2.50-3.49 Moderately suitable
1.50-2.49 Less suitable
1.00-1.49 Least suitable

Based on the results of the OLI-DT model, three aspects have been considered: section 1: suitability evaluation -
overview; section 2;: suitability - individual elements; and section 3: suitability evaluation - real-life application.
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Section 1: Suitability Evaluation of OLI-DT Model - Overview

Table 3: Suitability evaluation of the OLI-DT model - overview.

Evaluation Outcome . Suitabilit_y
Mean SD (interpretation)
1. The developed on-line instruction conformed to the research objectives 4.79 0.41 Full
2. On-line instruction elements: 4.74 0.45 Full
2.1 Input
2.2 Process
2.3 Control
2.4 Output
2.5 Feedback
3. Classification of interactive on-line instruction elements was clear and 4.70 0.47 Full
well carried out
4. Individual elements of on-line instruction were related 4.65 0.49 Full
5. Arrangement of interactive on-line instruction elements was suitable and 4.68 0.47 Full
could be easily understood
6. Overview of on-line instruction elements was complete and covered all 4.79 0.41 Full
the requirements
Overall average suitability 4.72 0.45 Full

As indicated in Table 3, the OLI-DT model’s overview had the full suitability score (mean = 4.72, SD = 0.45),
potentially signifying that the model could be recommended for developing on-line lessons to encourage on-line learning
and creative skills development needed for the 21st Century.

Section 2 - Suitability Evaluation of the OLI-DT Model - Individual Elements

Table 4: Suitability evaluation of the OLI-DT model - individual elements.

Evaluation Outcome Suitability

Element Sub-element Mean | SD | (interpretation)
Input Learning goals 471 | 0.46 Full
Content/instructional activities 462 | 0.49 Full
Learners 456 | 0.50 Full
On-line learning 459 | 0.50 Full
Instructors 471 | 0.46 Full
Overall average suitability 4.62 | 0.48 Full
Process Raising awareness (setting up a frame of idea) 476 | 0.43 Full
Idea brainstorming (writing down ideas) 471 | 0.46 Full
Creation (creating work) 471 | 0.46 Full
Presentation and evaluation (application of finished works and evaluation) | 4.62 | 0.49 Full
Distribution (knowledge exchange) 4.65 | 0.49 Full
Overall average suitability 469 | 0.55 Full
Control Control and follow-up of learners 482 | 0.39 Full
Engagement, timeliness 474 | 0.45 Full
Overall average suitability 474 | 0.43 Full
Output Learning achievement 4.65 | 0.49 Full
Creative work 471 | 0.46 Full
Overall average suitability 471 | 043 Full
Feedback | Learning achievement 485 | 0.46 Full
Creative work 471 | 0.46 Full
Satisfaction 474 | 045 Full
Overall average suitability 4,78 | 0.44 Full

As indicated in Table 4, the OLI-DT model’s individual elements have the full suitability score (mean = 4.72, SD = 0.45)
across the whole range. In regard to each element, the input has full suitability (mean = 4.62, SD = 0.48), as well as other
elements: process (mean = 4.69, SD = 0.55); control (mean = 4.74, SD = 0.43); output (mean = 4.71, SD = 0.43); and
feedback (mean = 4.78, SD = 0.44). These results, similar to the overall evaluation, potentially signify that the five elements
of OLI-DT model could be recommended for developing on-line lessons to enable creative skills development.
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Section 3 - Suitability Evaluation of the OLI-DT Model - Real-Life Application

Table 5: Suitability evaluation of the OLI-DT model - real-life application.

Evaluation Outcome _ Suitabilit_y
Mean | SD (interpretation)

1. How can the developed on-line instruction based on design thinking meet 4.76 | 0.43 Full
the demands of on-line learning? To what extent?

2. Isthe OLI-DT model suitable for the development of on-line learning? 4.71 | 0.46 Full
To what extent?

3. Isthe OLI-DT model suitable for the promotion of on-line learning? To what 4.74 | 0.45 Full
extent?

4. How can the OLI-DT support the promotion of on-line learning? To what 4.74 | 0.45 Full
extent?

5. Isit possible to apply the OLI-DT in the real-life scenario? 4.76 | 0.43 Full

Overall average suitability 4,74 | 0.44 Full

As indicated in Table 5, the real-life application of the OLI-DT model has the full suitability score (mean = 4.74,
SD = 0.44), potentially signifying that it has the elements and instructional processes suitable for effective application in
on-line learning.

DISCUSSION AND CONCLUSIONS

The on-line instruction based on design thinking model is a tool for promoting learning outside the classroom in
the digital age by combining ideas and technology to create a new concept and innovation to encourage on-line learning
by new generation learners. This concept and innovation can successfully engage learners and directly respond to their
learning experience.

The model consists of five elements:

1) input with learning goals content/instructional activities, learners, on-line learning, instructors;

2) on-line learning process with five steps: raising awareness, idea brainstorming, creation, presentation and
evaluation, and distribution;

3) output with learning achievement, creative work and satisfaction;

4)  control follow-up of learners, and their engagement and timeliness;

5) feedback to consider improvements in various aspects. The conducted evaluation indicates the model’s full
suitability for real-life application.

REFERENCES

1. National Board of Education. National Education Act. Bangkok: Ministry of Education (2019).

2. Wattananarong, K., Multimedia Media (2017), 20 December 2020, https:/sites.google.com/site/423313
researchsaeauideesorn/

3. Chatwattana, P. and Piriyasurawong, P., Web creative intelligent tutoring model to develop creative problem
solving skill and learning. Academic J. of Far Eastern University, 8, 2, 87-101 (2015).

4. Camacho, M., David Kelley: from design to design thinking at Stanford and IDEO. She Ji: The J. of Design,
Economics, and Innov., 2, 1, 88-101 (2016).

5.  Pusca, D. and Northwood, D.O., Design thinking and its application to problem solving. Global J. of Engng.
Educ., 20, 1, 48-53 (2018).

6. Léger, T.M., Laroche, A. and Pruneau, D., Using design thinking to solve a local environmental problem in the
context of a university civil engineering course-an intrinsic case study. Global J. of Engng. Educ., 22, 1, 6 -12
(2020).

7. Chatwattana, P. and Phadungthin, R., A model design for a web-based learning system using project-based
learning of imagineering to enhance creative construction of multimedia skills and cooperative skills. Infor.
Technol. J., 12, 1, 74-82 (2016).

8. Khemmani, T., Science of Teaching: Knowledge of Efficient Learning Process Management. (13th Edn), Bangkok:
Chulalongkorn University Press, 40-65 (2010).

9. Office of the Civil Service Commission. E-book: Creative Thinking (2016), 19 December 2020, https://www.ocsc.
go.th/sites/default/files/document/ocsc-2017-eb13.pdf

10. Gube, M. and Lajoie, S., Adaptive expertise and creative thinking: a synthetic review and implications for practice.
Thinking Skills and Creativity, 35, 1-14 (2020).

11. Caldwell, H., Whewell, E. and Heaton, R., The impact of visual posts on creative thinking and knowledge building
in an on-line community of educators. Thinking Skills and Creativity, 36, 1-14 (2020).

12. Khammanee, T., Instructional Model: Potential Multiple Choices. (5th Edn), Bangkok: Chulalongkorn University

Press, 82-105 (2008).

126




13. Gyurkovich, J., New challenges in teaching architecture students in the third decade of the 21st Century. Global J.
of Engng. Educ., 22, 3, 162-167 (2020).

14. Hardman, J., Towards a pedagogical model of teaching with ICTs for mathematics attainment in primary school:
a review of studies 2008-2018. Heliyon, 5, 1-6 (2019).

15. Swart, J.A., Self-directed learning - fashionable among all first-year African engineering students. Global J. of
Engng. Educ., 20, 1, 15-22 (2018).

16. Mafunda, B. and Swart, J. A., Determining African students’ e-learning readiness to improve their e-learning
experience. Global J. of Engng. Educ., 22, 3, 216-221 (2020).

17. Kanasutra, P., Statistics for Research in the Behavioral Sciences. Bangkok: Chulalongkorn University (1995).

BIOGRAPHIES

Narasak Phunaploy is a student in the Master’s degree programme in the Division of
Information and Communication Technology for Education at the Faculty of Technical
Education, King Mongkut’s University of Technology North Bangkok (KMUTNB),
Bangkok, Thailand. He is currently the Head of General Administration at the Office of
General Education and Innovative Electronic Learning, Suan Sunandha Rajabhat University
(SSRU), Bangkok, Thailand.

Dr Pinanta Chatwattana is an associate professor at the College of Industrial Technology
(CIT), King Mongkut’s University of Technology North Bangkok (KMUTNB), Bangkok,
Thailand. Her teaching experience includes design technology and instruction methodology,
Web programing, animation and multimedia technology. Her research interests include
educational technology, instruction techniques, application of information and
communication technology for on-line education and instruction.

Dr Pallop Piriyasurawong is currently a teacher and associate professor in the Division of
Information and Communication Technology for Education at the Faculty of Technical
Education, King Mongkut’s University of Technology North Bangkok (KMUTNB),
Bangkok, Thailand. His expertise is predominantly in education technology, and information
and communication technology.

127



	On-line instruction with design thinking for creative skills development

