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Abstract: In line with UNESCO's goal of enhancing quality and innovation through various enhancements to 
Science, Technology, Engineering, and Mathematics (STEM) education, the Malaysian Ministry of Education 
also places a premium on information enhancement through STEM education and the Malaysia Education 
Blueprint (MEB) 2013-2025. Design thinking is an essential component of STEM education in modern 
schooling. The significance of design thinking, particularly in STEM education, fosters creativity and 
innovation in problem-solving among students. The needs analysis research is the early phase of Design and 
Development Research (DDR). This study aims to determine the requirements for developing a Design 
Thinking Pedagogical Model for secondary school science teachers in Malaysia. The interview method was used 
to perform the qualitative research. Thus, semi-structured interviews with three science teachers were conducted 
to explore teachers' perspectives on the need to develop a Design Thinking Pedagogical Model. Purposive 
sampling was used to choose these experts, and they all matched the criterion. Thematic techniques such as 
verbatim transcription, coding, and themes were used to examine the interview data. The findings of this study 
indicate that researchers need to develop a Design Thinking Pedagogical Model of Science by a panel of expert 
teachers in teaching sciences in secondary schools. As such, the development of this Design Thinking 
Pedagogical Model will serve as a practical guide for teachers in terms of training and utilizing design in 
students and practicing the skills necessary for the 21st century through learning and facilitation. 
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Introduction 
 
Education is evolving in response to the rapid spread of information and communication technology during 
Industrial Revolution 4.0. IR 4.0 is a technological revolution that radically alters human thought, the global 
economy, and social roles (World Economic Forum, 2018). Due to IR 4.0, the economic, social, and political 
systems are changing, and so is the educational system. The 21st-century learning environment is transitioning 
from a teacher-centered to a learner-centered orientation. The Malaysian Ministry of Education (MOE) has 
developed the Malaysian Education Blueprint 2013 - 2025 (MEB) in order to educate students for the 
educational challenges of the 21st century so that they can compete internationally. It is aligned with MEB 
2013-2025, which aims to prepare individuals to enter the workforce following labor market demands. 
 
Design Thinking is an original, creative, and human-centered strategy and mindset that incorporates 
interdisciplinary teamwork to create user-focused products, services, and experiences (Lor, 2017). As a dynamic 
and non-linear framework (Scheer et al., 2011), Design Thinking employs a five-step iterative process: (1) 
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Empathy, (2) Definition, (3) Ideation, (4) Prototype, and (5) Testing. It has been proposed that design thinking 
might assist teachers by giving them with accessible and adaptive frameworks that can improve their creativity 
and contribute in the solution of real-world problems. In addition, a design thinking approach was shown to be 
an effective technique for enhancing the teaching or learning process, particularly when developing 21st-century 
skills among students (Razali et al., 2022). Numerous scholars and researchers in the field of education have 
investigated the prospect of design thinking enhancing curricula and teaching strategies (Abidin et al., 2022; 
Balakrishnan et al., 2021; Noh & Karim, 2021). In this context, "design thinking" refers to a more general way 
of thinking that incorporates the designer's approach to a real-world problem or difficulty. Therefore, the study 
of the development of this model is significant for integrating design thinking to solve a real-world problem 
related to education. As a result, science teachers will be better prepared to help their students meet the 
challenges of globalization on both the academic and personal fronts. 
 
 
Design Thinking and STEM Education 
 
Research has shown the significance and reciprocal advantages of design thinking and integrated STEM 
knowledge. Integration of STEM pedagogical approaches has been cited in the literature as a means by which 
students can learn and develop design thinking (English, 2019; Fan & Yu, 2017). Experimental research was 
conducted by Fan and Yu (2017), who compared the performance of high school students in STEM technology 
courses. Students' talents were examined over 10 weeks while the course material and other crucial factors were 
strictly monitored. Students majoring in STEM fields in engineering outperformed those majoring in a 
technology education module in terms of conceived knowledge base, high-order design thinking, and project 
activities for engineering designs. Additional research and analysis highlighted the most salient distinctions 
between the two modules' design-thinking methods (Fan & Yu, 2017). The following research featured and 
described the beneficial and practical consequences of teaching STEM subjects together in high school. The 
research conducted by English provided a concise explanation of the positive outcomes associated with STEM 
education that was integrated into the curriculum and the teaching methods. Further, Fan and Yu devised an 
engineering design experiment to compare teaching modules across different groups of students. Critical 
thinking skills were observed to be utilized by gifted and talented students in integrated STEM activities based 
on the EDP in the following situations: providing explanations, making associations, questioning information, 
providing justifications, solving problems, thinking creatively, making generalizations, and attempting to 
persuade others (Sen et al., 2021). Similar benefits in students to learn and improve design thinking were 
revealed in the previous study (English, 2019). 
 
 
Methodology 
 
This research employs the Design and Development Research (DDR) methodology described by Richey and 
Klein (2007). It is divided into three stages: Need Analysis (Phase I), Design and Development (Phase II), and 
Evaluation (Phase III). This study will solely discuss Phase I. The needs of the informants (Science teachers) 
were assessed using a needs analysis to develop Design-Thinking pedagogical model. McKillip (1987) 
described those needs are a value judgment that a particular group has a problem that must be solved. In this 
study, researchers employed the purposive sampling approach to identify informants with certain characteristics 
to obtain specific information from them (Palys, 2008). 
 
Needs analysis is crucial to determine the primary research issue before developing a model (Saedah et al., al., 
2013). In addition, needs analysis seeks to explore current problems and evaluate the necessity of designing a 
model (Mohd Ridhuan & Nurul Rabihah, 2020). The McKillip Discrepancy Model (1987) is used to assess the 
contrast between the actual condition and the desired situation. According to Mckillip (1987), the needs analysis 
phase entails the phase of identifying and analyzing the subject's needs, which will determine the results 
obtained. Identifying and analyzing needs is also known as identifying and offering solutions to existing 
problems. Face-to-face interviews, telephone interviews, and questionnaires are the three methods typically 
utilized in needs analysis (McKillip, 1987). This paradigm places emphasis on normative norms and 
professional judgement. It is also a model that has been widely adapted to several circumstances involving 
needs analysis, a model that is highly transparent and widely utilized, particularly in the field of education. 
 
In this study, the needs analysis is the first phase in DDR. The researcher uses a qualitative technique with three 
experts’ science teacher. An experts’ science teacher needs analysis was done to determine the need for a 
Design-Thinking pedagogical model. Based on the literature study, an interview protocol was created. Before 
the interview, the protocol was validated for language, content, and quality. Face-to-face interviews allow the 
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researcher to dominate the discussion and get the informant's view (Cohen et al., 2018; Cresswell & Creswell, 
2018). Experts are science educators with more than five years of experience (Berliner, 2004). Sampling 
informants to meet institution-set criteria: Consenting informants were interviewed and verbatim transcribed. 
All informants verified transcriptions before analysis, classification, and coding (Cohen et al., 2018). 
 
 
Results and Discussion 
 
Based on the verbatim analysis of the transcriptions, all informants agreed that a design thinking pedagogical 
model for secondary school science teachers need to be developed. 
 

Table 1. Demography of informants 
Aspects Category Count 

Experience in 
education fields 

 5-10 years 0 
 11-15 years 2 
 >20 years 1 

Level taught 

  
Form 1 

 
1 

 
Form 2 
Form 3 
 

1 
1 
 

Gender 
 Male 1 

 Female 
 

2 
 

Workplace  Kuala Lumpur 
Selangor 

2 
1 

 
According to Table 1, all of the informants chosen for this study are considered experts because they have more 
than 11 years of experience in the field. They come from a variety of workplaces, including Kuala Lumpur and 
Selangor. In addition, all the chosen informants have expertise in the required fields, including Science 
Education; thus, they are from science teachers of different levels thought in secondary schools. 
 
All informants agreed that a design thinking educational model should be developed for secondary schools, as 
evidenced by an analysis of the interview transcripts. In addition, informants indicated why the design thinking 
pedagogical model need to be developed. 
 
 
The Needs to Develop a Design Thinking Pedagogical Model for Secondary Science Teachers in Malaysia 
 
The needs analysis results indicated that a design thinking pedagogical model for secondary school science 
teachers was needed. This was supported even more by Informant 1's experience in the STEM and science 
fields. Based on their experience in the field science, Informants 2 and 3 had the same viewpoint: 
 

“....I'm trying to figure out how to implement a method or approach in my 
classroom that will enable Project-Based Learning (PBL), ensure that the learning 
objectives of the activities being carried out are accomplished, and allow me to evaluate 
and assess student progress in a way that appears fair and objective.” 

 
“.....Yes, we need a teaching guideline that science teachers may refer to make 

sure implementing Project Based-Learning (PBL) appear more beneficial to teachers and 
students.” (Informant_1) 

 
This viewpoint is also confirmed by informant 2, who claimed that it is critical to develop a pedagogical model 
that facilitates more innovative and effective teaching by teachers, as shown below: 
 

“.....I have attended design thinking training, but I could not use project-based 
learning effectively because there was no particular guide on how to implement it. If there 
is a model or guideline for teachers to follow, I will be able to execute science teaching and 
learning with creative solutions.” 
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“.....In addition, I discovered that I could create a more engaging learning 
environment through design thinking and project-based learning. I feel that students will be 
motivated to finish assigned activities if they enjoy learning. In reality, students would be 
able to recall smoothly all taught knowledge.” (Informant_2) 

 
In addition, it was determined that Informant 3's perceptions aligned with the purpose of this study and were 
rather direct as follows: 
 

“....Time constraints exist because teachers do not have sufficient time to 
implement project-based learning while teaching in the classroom. In addition, limits on 
student attendance due to the covid-19 pandemic and inadequate and limited ICT 
equipment restrict teachers' teaching ability.” 

 
“.....Project-based learning and design thinking is a great way to get students 

interested in learning since they can get their hands dirty while doing something genuinely 
enjoyable. By making something creative, students can exercise their higher-order thinking 
skills. This is a place where students can incorporate their original ideas. Also, just by 
making one product, it fosters all the talents needed in the modern workplace.” 

 
“.....Yes, a model that teachers may use as a guide is needed since teachers do not 

know how to implement teaching and learning design thinking in project-based learning. 
(Informant_3) 

 
As indicated in the verbatim analysis of the interviews, all informants agreed that it was essential to develop a 
design thinking pedagogical model for secondary school science teachers as a flexible educational guideline to 
incorporate 21st-century abilities into the teaching and learning of sciences. Through this interview's findings, it 
is possible to conclude that all informants have reached a consensus about developing a design-thinking 
pedagogical model for secondary school science teachers. Their statements were supported by their expertise in 
their respective professions, science teacher. The conclusions of the performed needs analysis are consistent 
with those of prior research, in which the construction of a model was considered crucial since it provides a 
guide for teachers to integrate STEM into their classroom instruction (Dare et al., 2019; Muhammad Nasiru et 
al., 2018). The inputs of the first phase will contribute to the model development that will be applied during the 
study. 
 
 
Conclusion  
 
Based on the research obtained, it can be determined that the needs analysis phase should be implemented as the 
initial stage of the Design and Development Research (DDR). Through needs analysis, most informants agreed 
that a Design-Thinking pedagogical model should be developed in secondary schools as a guide for science 
teachers to apply Design-Thinking to enhance the delivery of successful teaching and learning processes 
consistent with a student-centered 21st-century learning environment. Therefore, the development of this 
Design-Thinking pedagogical model can be included in the education system of Malaysia's 4.0 Industrial 
Revolution period to face the challenges of globalization. 
 
 
Recommendations 
 
In conclusion, the findings of this study contribute to the body of knowledge and research on Design-Thinking 
in science education by providing the Ministry of Education, educators and instructors, parents, and science 
students with a better understanding of the possibilities. This study focuses solely on the need for Design-
Thinking learning model for secondary science teachers. Therefore, the researcher recommends conducting 
more research to produce a design thinking pedagogical model in schools for disciplines other than science so 
that teachers have more options for implementing Design-Thinking based learning in schools. Future studies are 
suggested to concentrate on Design-Thinking in additional elementary and secondary school subjects other than 
science. 
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