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Abstract

Design thinking is a critical component and has a potential impact on business competitiveness. The effort should start early so that younger generations
can develop their intellectual abilities to be able to think creatively and develop innovative products or services through the ideation stage until
commercialization. The significance of this study is building interest among students taking a subject on entrepreneurship on the importance of new
product development and the stages that they need to go through before commercialization takes place. The research aims to determine whether
educator-student interaction, student to student interactions, and critical thinking skills can influence motivation.
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1.0 Introduction

An act has more than one motivation, and any motivated behavior, either preparatory or consummatory, must be well understood,
leading to an expression or satisfaction (Maslow, 1942). Furthermore, some action is highly motivated, weakly motivated, and not
motivated at all. Motivation theory plays a pivotal role in student success (Rugutt & Chemosit, 2009). Previous research has shown that
motivation influences students' academic achievement (Wattanasupachoke, 2012; Dunne & Martin, 2006; Gambrell, 2001). The
increasing demand for understanding the relationships between motivation and educator-student relationship is impressive in designing
effective teaching and learning. The design thinking approach may have implications for the readiness of students before entering the
job market.

Looking back on behaviorism during the mid-1970s that made a comeback where theorists acknowledged that human behavior was
dynamic and could be stimulated by the interaction with the environment (Basset-Jones & Lyold, 2005). This positive reinforcement is
extended through social stimuli to which an individual will respond. It is highlighted by Basset-Jones and Lyold (2005, p. 940) that 'a key
priority within the domain of the knowledge management literature has centered on the conversion of tacit knowledge embedded in the
employee into explicit knowledge embedded in the systems and processes of the organization.' The inclusion of the Design Thinking
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Mini Project (DTMP) in teaching and learning induces growth and achieves the entrepreneurial traits and thus creating acculturation and
develop an entrepreneurial environment on its own.

This study investigates the character and extent of the relationship between educator and the student interactions, students' critical
thinking skills, student-to-student relations, and student motivation. The main focus is to find ways to increase students' motivation,
particularly in learning entrepreneurship subjects, to investigate whether a design thinking mini project can enhance critical thinking
skills, educator-student interaction, and student-to-student relations. Previous research found out that motivation appeared to be an
independent variable concerning cognitive skills that include necessary thinking skills (Kanfer & Ackerman, 1989; Rugutt & Chemosit,
2009). However, in this study, motivation is used as a dependent variable to test design thinking during the learning process. The
literature on the basis and design thinking is exceptionally sparse.

As discussed above, this study highlights the introduction of DTMP. This DTMP is an innovative mini class project to ensure the
students know the significance of developing a new product development. This DTMP is allocated among the Science and Technology
students taking an entrepreneurship subject called Technology Entrepreneurship (ENT 600), emphasizing developing a technology
product and commercializing it. The practical part of DTMP in and outside the classroom is seen to be directly or indirectly lead to
positive academic change and create an entrepreneurial mindset. DTMP emphasizes being creative and innovative while meeting real
people in developing make-believe kind of technology products or services.

The purpose of this study is to determine whether educator-student interaction, student to student relations, and critical thinking
skills can enhance the ability to influence motivation. This study is based on the research questions as below:

1. Does the regression equation from the set of three predictor variables allow to predict motivation?
2. Do critical thinking skills predict well student motivation, control for student-to-student relations, and educator-student interaction?
3. How far does a design thinking approach motivates the students?

2.0 Design Thinking and Motivation Theory

Strategists have been increasingly accepting the notion of a design thinking concept and agreed that it is essential to create innovation
(Clark & Smith, 2008; Wylant, 2008). Additionally, design thinking helps instill creativity and aesthetics values in every operational
process, not only developing the looks of products. Specific methods need to be undergone before the final product is ready to make its
way and taking further steps in offering sustainable competitive advantages (Wattanasupachoke, 2012). Design thinking techniques
also encourage customers to be involved in providing valuable inputs for product outcomes. Adding more values to the designs is a
source of innovativeness. It is supported by creating breakthrough innovations or by improving the existing products or services. In
realizing this, the basic needs of learning and acquire knowledge are of importance. It appears to be a part of curiosity solution to the
general problems (Gambrell, 2001; Maslow, 1942).

Motivating people is crucial for them to make changes and to contribute ideas. Herzberg's two-factor theory has emphasized
motivating people to contribute ideas and supported by previous literature on motivation theories that human relations integrated with
the economic situations and socio-psychological perspective (Basset-Jones & Lloyd, 2005). Agreed by Krdper, Fay, Lindberg, and
Meinel (2010) that motivation is a central psychological aspect to endure the project outcomes's creativity. Blending in motivation and
innovation is prior before a design thinking learning process takes place. Again, itis being reiterated on sustaining competitive advantage
and social impact in previous studies with respect to the design thinking process (Dorst, 2011; Brown & Wyatt, 2010; Beckman & Barry,
2007; Dym, Agogino, Eris, Frey & Leifer, 2005).

Understanding the relationship between motivation and educator-student should be investigated further with motivation theory
regarding classroom environment and academic performance (Rugutt & Chemosit, 2009). Instilling design thinking during the learning
process is vital for improving strategies and creating knowledge through motivation. Within this context, Dym et al. (2005) suggested
that more educators should be trained in design pedagogy and capable of teaching future enhancement design.

2.1 Design Thinking Mini Project (DTMP)

Design Thinking is a critical component and has a potential impact on business competitiveness. The effort should start early so that
younger generations can develop their intellectual abilities to recognize connections, redefine problems, plan and analyze possible
ideas, solutions, and be near potential customers to sustain. According to Plattner, Meinel, and Weinberg (2009), the design thinking
process model has six phases that include :

1. Understand

2. Observe

3. Point of view

4 |deate

5. Prototype and

6. Test.

They added that deciding when to proceed to the next phase and how to get through the whole process depends on the design
team. Here, the design team for this DTMP initiated to build interest among students taking Technology Entrepreneurship (ENT 600) on
the importance of new product development. In technological evolution, students are encouraged to think innovatively about a problem
or have the ability to evaluate a business opportunity.

In this DTMP, students are required to meet potential customers and gain inputs. Once all information is gathered, students will
discuss their product design further with their team members, develop their product design, and build a prototype with limited resources.
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The idea of offering limited resources is to educate students that networking is prominent in the real business environment. They need
to find suitable market players to work together, and they should be mindful of competition. Finally, they need to present their output in
five minutes of business pitching. A previous study on DTMP has been conducted, and it is found that students learned the stages in
the new development process that covered the ideation until commercialization. It is evidenced in the findings that motivation could
induce the students to think innovatively and create an opportunity-oriented personality. This design thinking mini project is the motivation
that directly influences the students' innovativeness (Syed Marzuki, Osman, Buyong & Mohammad Kamaruddin, 2018).

As mentioned earlier, technology keeps changing, and market players must be aware of maintaining the status quo with other
competitors and changing customers' tastes and preferences. With this mini-project, students are close to their potential buyers by
conducting a simple market survey and gaining input from them to prepare their next step in developing their innovative product, thus
expected to penetrate the market in a real business situation. It is imperative to enhance the development of an environment that
encourages and supports students to be creative and innovative, thus expressing their ideas and participate in discussions in other
motivation characteristics (Rugutt & Chemosit, 2009; Astin, 1993). This is in line with a study on interrelations between motivation,
creativity, and emotions in design thinking processes by Krdper et al. (2010), who found that motivation is a critical predecessor to
achieve design and innovation. They stressed an interesting note, ‘our study suggests that motivation itself is affected by pursuing tasks
that require learning, exploration and creative problem solving' (p.102).

3.0 Methodology

This study's population was the students of Science and Technology clusters in Universiti Teknologi MARA (UiTM) who took Technology
Entrepreneurship subject (ENT 600). The students came from various faculties that include Faculty of Applied Sciences, Faculty of
Health Sciences, Faculty of Sports Science & Recreation, and Faculty of Architecture, Planning & Surveying. Regarding the survey
instrument, online questionnaires using Google forms were employed as the main technique for primary data collection. Analysis of
previous researches and critical reviews on the topics have contributed useful insights into the questionnaire development. A pilot test
was conducted before to the fieldwork to gain feedback and improve the instrument.

The students represented a broad array of individuals from different programs and backgrounds that served interesting findings.
Students responded to a set of questions using five Likert scales that range from 1= strongly disagree to 5= strongly agree that asked
them on educators and student interaction (Part A), student to student relations (Part B), critical thinking skills (Part C), motivation (Part
D) and demographic (Part E).

4.0 Findings
The results gathered for this study are as listed; a) descriptive statistical analyses of demographic b) internal consistency (Cronbach
Alpha) c) regressions. A total of 254 responses were recorded. This sample was 29 percent male and 71 percent female (Table 1).
Most of the respondents came from the Faculty of Applied Science (n=134, 52.8%) and the least from the Faculty of Health Science
(n=13, 5.1%) as shown in Table 2.

Table 1. Gender

Frequency Percent
Male 73 29
Female 181 7
Total 254 100

Table 2. Faculties

Frequency Percent

Faculty of Architecture, Planning and Surveying 61 24.0
Faculty of Health Science 13 5.1
Faculty of Sport Science and Recreation 46 18.1
Faculty of Applied Science 134 52.8
Total 254 100.0

The instrument's subscales, items per scale, and Cronbach alpha reliabilities are presented in Table 3.

Table 3. Cronbach Alpha
Reliability Coefficients

Variable  Variable Description Alpha Reliabilities
ESI(5)*  Educator and Student Interaction .92
SSR(5)  Student to Student Relations 85
CTS(5)  Critical Thinking Skills .90
MOT (4)  Motivation .89

*Number of items comprising measure
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Cronbach's alpha reliability coefficients of educator and student interaction are 0.92; student to student interaction is 0.85, critical
thinking skills is 0.90, and motivation is 0.89. as these are higher than 0.70, it could be concluded that the instruments are reliable
(Nunnally, 1978; Hair et al., 2006).

Table 4. Correlations
Educator & StudentStudent & StudentCritical Thinking

MOTIVATION Interaction (ESI) Relations (SSR)  Skills (CTS)
Pearson MOTIVATION1.000 675 611 763
Corrglation  ES| 675 1.000 568 697
SSR 611 568 1.000 659
CTS 763 697 659 1.000
Sig. (1-tailed) MOTIVATION. .000 .000 .000
ESI .000 . .000 .000
SSR .000 .000 : .000
CTS .000 .000 .000 .
N MOTIVATION254 254 252 253
ESI 254 254 252 253
SSR 252 252 252 251
CTS 253 253 251 253

The three predictor variables (LSI, SSR & CTS) have negative correlations with the outcome. It is shown in Table 4 that all three
scales (ranged 0.611 to .763) are greater than 3.0, and they correlate strongly. Correlations between CTS, ES, | and SSR are also well

correlated.

Table 5. Coefficients?

95.0%
Unstandardized Standardized Confidence Collinearity
Coefficients  Coefficients Interval for B Correlations ~ Statistics
Std. Lower Upper Zero-

Model B Error  Beta t Sig. Bound Bound order Partial Part Tolerance VIF
1(Constant)3.443 .751 4.584.0001.964 4.922
ESI A79 040 249 4.528.000.101 257 .675 .277 .175.493 2.027
SSR 17 042 145 2.763.006.034 200 .611 .173 .107.543 1.842
CTS 362 .044 494 8.224.000.275 449 .763 464 .317.412 2427

a. Dependent Variable: MOTIVATION

The independent variables were measured for possible multicollinearity problems through tolerance statistics available under the
regression feature. Tolerance value for predictable variables in this study ranged from .412 to .543 and well above .10, and all VIF value
is below than 10 (ranged from 1.842 to 2.427) that shows no multicollinearity. It is indicated in Table 5 that all predictor variables should
be maintained. The results showed that all three variables (ESI, SSR and CTS) significantly contributed to the regression model.

5.0 Discussion
This study showed that educator to student interaction, student to student relations, and critical thinking skills were statistically significant
predictors of motivation. Previous studies have highlighted that further research needs to focus on this vital area of integrating motivation
with individual and institutional factors (Wattanasupachoke, 2012; Dorst, 2011; Sukirno & Siengthai, 2011; Rugutt & Chemosit, 2009).
Educators played substantial roles in adapting and adopting design thinking mini-projects to provide an ideal learning environment for
the students/learners.
This positive and innovative teaching can enhance the development of a new way of learning. Students are taught to be proactive and
creative, encouraging them to discuss and contribute their ideas, help, learn, and motivate peers. The design thinking mini project is a
good pedagogical method to increase educator and student interaction and increase the relationship between students while building
and practicing critical thinking skills together with motivation. The analysis has shown that DTMP is seen as an important process in
creating innovation for the effective development of individual and institutional characteristics.

It is gathered from the empirical data analysis that the results turn out that all predictive variables do have a direct relationship and
significant with motivation. Critical thinking skills are crucial in creating innovative product/service value. This is supported by
Wattanasupachoke (2012, p. 10) that stressed design thinking and values, although his study focussed on businesses and companies.

This study focuses on design thinking, which is increasingly crucial for business nowadays. It will lead to the development of ideas and

innovations that can make better changes within organizations. It will also help create more product/service value, increase the ability
to respond to customer needs, and bring competitive advantages in differentiation to the companies.
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6.0 Conclusion

Design thinking is now seen as a new paradigm in dealing with problems (Dorst, 2011). Thus, it combines originality and aesthetics in
the operatinal process in particular and builds the products' look (Syed Marzuki et al., 2018; Wattanasupachoke, 2012). The Design
Thinking Mini Project (DTMP) application on students who took Technology Entrepreneurship (ENT 600) subject has gained valuable
knowledge of innovation. This study found that all predictive variables seem essential and significant for students or learners to be
motivated to become creative and innovative. Strengthening the contributing factors of the relationship between educators and students,
students to students, critical thinking skills, and motivation have ultimate implications for improving strategies in ensuring students to be
critical thinkers. Involvement in lateral thinking must start early in education to impart innovative thinking in organizations, thus creating
a competitive advantage in the future. Those young minds are to be exposed and encouraged out-of-the-box thinking and breakthrough
ideas. The study has pointed out that the three variables have integrated both individual and institutional factors that boost the students'
motivation to apply critical thinking skills to inspire and developing ideas and producing innovative prototypes. Here, stimulation is
considered the first step in the design thinking process that follows with the ideation and building up prototypes. In essence, design
thinking techniques also include a depth understanding of customer needs, where customer surveys, focus groups, observation, and
feedback are necessary to be amalgamated with creative ideas. In DTMP, students are required to conduct an experiment with 'potential
buyers' and undergo all the stages. This is to create a situation on commercial possibility and to reduce market risks. It can be concluded
that the regression results did allow us to reliably predict motivation where educators and peers do contribute to increasing the motivation
in learning DTMP.

As discussed earlier critical thinking skills has also a significant impact on the motivation of the students as they need to discuss
and brainstorm to inspire, to come up with the ideals, and to generate prototypes. Embedding a design thinking approach can motivate
students by expanding their efforts to innovate by following the stages in the design thinking techniques guided by well-trained educators
and supporting peers thus, innovativeness leads to better motivation. Creative invention and innovation are being developed through
ideation and working prototypes by creative and innovative learners/students.
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Paper Contribution to Related Field of Study
This DTMP contributes to enhancing innovation study among the students in entrepreneurship education and other subjects that they
are taking. With this, the analysis showed that there is a significant impact on the motivation level among them.
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