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Abstract 

This research paper presents the outcome of research conducted to improve and enhance the creativity level of 
engineering undergraduates at a private institution of higher learning in Malaysia. A Creative Thinking Module that 
features six proposed creative thinking tools was developed and administered to a group of 3rd Year Mechanical 
Engineering Undergraduates in the studied university. The Torrance Test of Creative Thinking Figural Forms were 
applied to measure the creativity level of respondents in this research. The effects of the Creative Thinking Skills 
Module developed is obtained through Pre-Test and Post-Test research method, Paired Sample T-Test and Wilcoxon 
Signed-Rank test are used to analyse the scores, and results indicated the module developed has significantly 
improved the creativity of the undergraduates. 
Keywords: creativity, Torrance Test of Creative Thinking, engineering design, paired sample T-Test 
1. Introduction 

Creativity, is it a skill engineers require for the 21st century? The answer is yes according to the Malaysian 
Engineering Accreditation Council (EAC) Manual. The definition of engineering is the creative application of 
scientific principles to design or develop structures, machines, apparatus, or manufacturing processes, or works 
utilizing them singly or in combination; or to construct or operate the same with full cognizance of their design, or to 
forecast their behaviour under specific operating conditions; all as respects an intended function, economics of 
operation or safety to life and property (Engineering Accreditation Council, 2017). 
It undeniable that, without creativity in engineering, there would not be any engineering solutions to overcome 
various issues faced by humanity. There would not be any unique solution such as the Falkirk Wheel, which is a 
unique, rotating boat lift that connects two canals of different elevation to reduce transportation time in Scotland. 
There would not be innovative patient-ventilator made from scuba mask by various engineering teams around the 
world to facilitate with the global shortage of medical equipment during the Covid-19 pandemic. Modern-day 
problems require modern-day solutions as solutions for the problems faces in yesteryears might have been obsoleted 
due to the ever-changing factors such as socio-economic progression over time. Thus, engineers are required to 
generate creative solutions to overcome these complicated problems of modern-day (Cropley, 2015). 
Engineers are required to work individually or in teams to respond, justify and solve problems individually or in a 
team (Liu & Schönwetter, 2004). Problem-solving requires creativity and, fortunately, researchers have deduced that 
it is possible to teach creativity and creativity could be learnt at the control of individuals (Hewett, 2005). Even way 
back in the year 2002, research had come out with a conclusion to urge universities to provide avenues for 
engineering students to nurture creativity (Baillie, 2002). Unfortunately, the initiative to support and cultivate 
creativity among students has not been sufficient in the educational institutions globally (Brand, Hendy, & Harrison, 
2015; Robinson, 2013; Terkowsky & Haertel, 2013; Haertel, Terkowsky, & Jahnke, 2012; Daud, Omar, Turiman, & 
Osman, 2012; Beghetto, 2010; Kazerounian & Foley, 2007). 



http://ijhe.sciedupress.com  International Journal of Higher Education Vol. 9, No. 4; 2020 

Published by Sciedu Press                         234                        ISSN 1927-6044   E-ISSN 1927-6052 

Looking back at the current situation of Malaysia, research has concluded that Malaysian engineering graduates lack 
vital skills to cope with modern-day work demands such as communication skills, presentation skills, creative 
thinking and innovation (Soon & Quek, 2013). Malaysia is lacking engineering education curriculums which strikes 
a balance between engineering technical knowledge and practical modern-day skills such as creativity to equip future 
engineers with skillsets to ensure they are relevant and remain competitive in this era of globalisation, ensuring 
Malaysia can remain competitive amidst tough economic times and globalisation (Grapragasem, Krishnan, & 
Mansor, 2014). Therefore, it is of vital importance to develop a module that emphasizes on the importance of 
creative thinking for engineering education. This research tries to reduce this lack of creativity of engineering 
undergraduate by introducing a creative thinking skill module, thus the need to look into the effectiveness of this 
module. 
2. Literature Review 

2.1 Definition of Creativity 
In the past, creativity was believed to be a skill blessed by divine beings to only the privileged. Similarly, creativity 
was thought to be a form of novel thinking, where problems get reassessed, knowledge gaps being identified, leading 
towards the emergence of new ideas, then generated ideas are analysed, and lastly logical risks in idea generation are 
taken after weighing out the consequences. The essential characteristics of creative thinking are widely accepted by 
researchers as the ability for a person to merge and link ideas in new ways that are novel and useful (Daly, 
Mosyjowski, & Seifert, 2014). Rhodes (1961), segregated different characteristics of creativity categories into the 
4Ps, representing Process, Person, Press, and Product. For this research project, it will involve the first category only 
namely the Process. Torrance (1974) extended Rhodes (1961) work further on separately on creativity in the realm of 
Process and came up with his version of creativity in the Process category. 
Creativity as defined by Torrance (1974), a prominent researcher in the subject of creativity as: 
“A process of becoming sensitive to problems, deficiencies, gaps in knowledge, missing elements, disharmonies, and 
so on; identifying the difficult; searching for solutions, making guesses or formulating hypotheses about the 
deficiencies; testing and retesting these hypotheses and possibly modifying and retesting them, and finally 
communicating the results.” 
Creative individuals and non-creative individuals are different in various aspects, predominantly in personalities. 
Cropley (2001) suggested that creative individuals do not conform to norms, Amabile (1989) indicated that they are 
risk-takers. Research also shown creative individuals acquire satisfaction when they are engaged in discovering and 
innovating (Claxton, Edwards, & Scale-Constantinou, 2006). 
2.2 Measuring Creativity: Torrance Test of Creative Thinking (TTCT) 
Prominent creative researcher and pioneer in creative education, Torrance, developed the well-known TTCT. Various 
creative researches involving individuals and groups of people of all ages apply TTCT to evaluate attributes in 
creativity and this test is highly recommended in the field of education (Kim, 2006). TTCT is a compilation of 
standardized tests that provides reliable measurements on the creativity of subjected participants and is available in 
various languages. 
There are two versions of TTCT namely the Figural test and Verbal test in which both versions have 2 corresponding 
forms namely Form A and B which can be used interchangeably for pre and post-test (Scholastic, 2018). Throughout 
the years, TTCT has been relevant and popular among creative researchers as the implementation and scoring system 
of TTCT has been polished in the year 1974, 1984, 1990 and 1998 (Kim, 2006). TTCT highlights on the measuring 
of Fluency, Originality, Elaboration and Flexibility as attributes in creativity, but the flexibility attribute was 
substituted with Abstractness of Titles and Premature Closure following the advancement of TTCT involving figural 
drawing. (Scholastic, 2017) 
The figural test was implemented for this research to measure creativity levels amongst mechanical engineering 
undergraduates involved in generating product designs. The following creativity abilities are measured using the 
Figural test in TTCT. (Scholastic, 2017): 

1. Fluency: Capability of the respondent in producing large numbers of figural images that reflect applicable 
ideas; 

2. Originality: Capability of respondents to produce distinctive or „unusual‟ responses in figural images drawn; 
3. Elaboration: Capability of the respondents to embellish and further elaborate on ideas, focusing on attention 

to details; 
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4. Abstractness of Title: Capability of the respondent to integrate and have a structured thought process, 
capturing vital information, to be able to segregate important points based on the perception of creativity 
that entails abstraction of thoughts, and 

5. Resistance to Premature Closure: The tendency of a respondent to "stay open" while completing the open 
figures in the TTCT Forms to ensure enough time can open minds to different ideas, making generating 
original ideas possible. 

Apart from these Figural Creativity abilities, this research defines the Overall Figural Creativity as the total scores of 
all Figural Creativity abilities. 
2.3 Creative Thinking Skills Module (CTSM) 
A new module named Creative Thinking Skills for Conceptual Engineering Design (CTSM) dedicated for 
Mechanical Engineering (ME) undergraduates was developed to stimulate and enhance creativity amongst ME 
undergraduates. This module also aims to ensure ME graduates are industry read. Six individual creative thinking 
skills are incorporated into this module. 
2.3.1 Attribute Listing 
Attribute listing could be utilized to improve product or systems as it aids users in producing new, creative solutions 
(Hassan, 2004). Problems or situations are broken down into smaller portions which are key attributes while 
performing attribute listing. Improvements or any feasible substitutes for each key attribute is then managed 
individually. 
2.3.2 Brain Sketching 
Alex Osborn‟s traditional brainstorming technique led to the development of brain sketching. Individuals involved 
will be in their respective teams and will silently sketch all ideas on a sheet of paper. No verbal discussing or writing 
out words representing ideas is allowed while performing brain sketching. Sketches will then be exchanged among 
team members and individuals will proceed to another round of sketching using the same sheet of paper containing 
the sketch by their team members. This process is repeated until everyone in the team has sketched on each other's 
sketches. (Linsey, et al., 2011). A sketch is different from a drawing as a sketch can be a quick, messy drawing to 
illustrate ideas (Lugt, 2002). Users can express themselves more effective as expressing ideas using a single picture 
is more effective as compared to verbal or written communication, hence the old saying “a picture speaks a thousand 
words”.  Students involved in product design has been proven to produce more ideas while utilizing the brain 
sketching method as compared to brainstorming (Lugt, 2002). 
2.3.3 Mind Mapping 
Mind mapping is an idea generation technique introduced by Tony Buzan (Buzann & Buzan, 1996) which is proven 
to be effective amongst users and has been introduced to mechanical engineering undergraduates to enhance 
creativity. (Johari, et al., 18). Mind Map utilizes graphics to represent much useful information allows users to form 
connections between information and real-time scenario, stimulating users to generate improved and fresh ideas 
(Selvi & G. Chandramohan, 2018). All information such as ideas and notes are organized into a tree branch-like 
structure in a mind map. 
2.3.4 Functional Decomposition 
In functional decomposition, users are not restricted to only considering physical components or parts as of 
performing physical decomposition but are encouraged to provide any ideas that could be a solution to achieve the 
required function. According to Ullman, there are four phases in performing functional decomposition namely 
recognizing the general function of a product required, generating subfunction descriptions, arranging subfunctions 
into a logical order and lastly enhancing subfunctions (Ullman, 2010). Research has suggested that functional 
decomposition could aid in improving creativity among users (Litchfield, Fan, & Brown, 2011)  
2.3.5 Morphological Analysis 
The morphological analysis uses a table called a morphological chart or morphological diagram that is presented in 
table form containing functions and possible solutions for each function (Smith, Richardson, Summers, & Mocko, 
2012). Before constructing a morphological chart, problems are decomposed, and all vital functions required to 
tackle the problem is listed out in a column. Rows of the morphological chart are then filled up with possible 
functions that could tackle the stated problem. After all, functions have been addressed, possible combinations are 
formed to generate various theoretical solutions. This method enables users to list out all ideas systematically in table 
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form for easy viewing and combination of ideas could be generated. 
2.3.6 SCAMPER 
SCAMPER is an acronym developed by De Bono consisting seven thinking processes namely substitute, combine, 
adapt, modify, put to other uses, eliminate and reverse roles (Barak, 2004) (Ozyaprak, 2015). New ideas could be 
developed from existing products using the SCAMPER method, this means existing products that require 
improvement, innovation or solve problems can utilize technique to generate new solutions. Research has shown that 
SCAMPER can stimulate creative thinking for users (Ozyaprak, 2015). 
All six creative thinking skills incorporated in this module promotes divergent thinking that promotes one to provide 
a „free flow‟ of ideas to come out with a solution, thus generating many possible solutions in the process. 
3. Research Methodology 

3.1 Research Aims 
The research is conducted to answer a research question on how effective is the Creative Thinking Skills in 
improving the Figureal Creativity Ability of the Engineering undergraduates in specific Mechanical Engineering 
Undergraduates. The purpose of this study is to examine the effectiveness of the Creative Thinking Skills for 
Conceptual Engineering Design Module (CTSM) that was developed by the researcher on the Figural Creativity of 
Mechanical Engineering Undergraduates in a private institution of Higher Learning in Malaysia. 
3.2 Research Design 
Pre-Test and Post-Test can be utilized before and after the intervention, sessions to gauge the students' improvement 
in Creativity level especially in Figural Creativity ability and to understand and provide necessary assistance to 
enhance students' capability. 
Various researchers applied Pre-test and Post-Test research design in establishing the impact of a various module as 
an intervention to improve students‟ achievement in various fields. In the language field, Obeidat and Alomari (2020) 
did a study on undergraduates‟ achievement in English Grammar, and Soo, K. Y and nor Haniza, H. (2014) 
determined the effect of learning styles for English subject. In the arts field, Altun and Atasoy (2019) did a study with 
regards to the effect of local dancers on teachers' attitude towards folk dance courses. In the mathematics field, Yusop 
et al. (2015) investigated the outcome of Mathematics Excellence Camp on repeat students for Pre-Calculus subject 
in Universiti Teknologi Mara (UiTM), Malaysia and De Cordova et al. (2005) investigate the lack of knowledge in 
basic Mathematical competence for students taking Math 2 and Math 3 courses in UCSC in Fall 2003. In the nursing 
field, Mekkawi et al. (2020) studied the effects of preparing nursing students for licensure examinations using 
remediation programs. 
As the scores for Pre-Test and Post-Test were collected from the same students from the intervention group, the 
Paired Sample T-Test for Means by default is the best choice to be used to test the significant difference for Pre-Test 
and Post-Test marks. However, it must not be assumed that the data for the difference between Pre-Test and Post-Test 
for all Figural creativity ability is with approximately normal distribution, therefore a normality test must be 
performed first. To determine the normality of data, Shapiro-Wilk‟s test is preferred as the number of samples is 
small. After determining the distribution of the data, Paired Sample T-Test is applied for data with normal 
distribution, whereas, Wilcoxon Signed-Rank Test is applied for data that are not normally distributed. In order to 
answer the research question mentioned, a series of null hypotheses are established in regards to the experimental 
setup. 
The null hypotheses for the study are: 

H01: There is no significant difference in pre and post-score in Fluency 
H02: There is no significant difference in pre and post-score in Originality 
H03: There is no significant difference in pre and post-score in Elaboration 
H04: There is no significant difference in pre and post-score in Abstractness of Title 
H05: There is no significant difference in pre and post-score in Resistance to Premature Closure 
H06: There is no significant difference in pre and post-score in Overall Figural Creativity 

3.3 Research Samples 
A purposive sampling method was applied in replacement of random sampling method in the selection and 
placement of subjects into the control and intervention groups. Prior approval was obtained from the Mechanical 
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Engineering Department of the studied university to conduct the research. The respondents chosen for this research 
are 3rd-year Mechanical Engineering students undertaking a design module in the studied university. 
A total of 62 students, who volunterered for the research, where 30 students from the Control group, while another 
32 students form the Intervention Group. Experimental studies were conducted using Pre-Test and Post-Test designs 
as illustrated by Chua (2016) to treatment groups and control groups such as descriptions in Table 1 below: 
Table 1. Pre-Test and Post-Test Design 

Type of Group Pre-Test Measurement Intervention Post-Test Measurement 

Control Group 
Intervention Group 

M1 
M2 

 
X 

M3 
M4 

Keys: 
X – Intervention using CTSM 
M – Measurements 
4. Results 

4.1 Normality Test Results 
Normality test is performed before determining the method of obtaining results of the null hypothesis for this 
research. 
According to previous researchers, Shapiro Wilk‟s test with (p > .05) (Shapiro & Wilk, 1965; Razali & Wah, 2011), 
complemented with a visual inspection of the histogram, normal Q-Q plot, and box plot could provide sufficient 
support to determine the distribution pattern of Pre- Test and Post- Test scores to be approximately normally 
distributed. 
The results of the Shapiro Wilk‟s test are shown in the Table 2 below: 
Table 2. Tests of Normality Results 

 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 
Difference_FL .145 32 .085 .956 32 .207 
Difference_OR .192 32 .004 .901 32 .007 
Diffeerence_EL .206 32 .001 .921 32 .023 
Difference_AB .191 32 .004 .803 32 .000 
Difference_CL .101 32 .200* .983 32 .882 
Difference_OV .094 32 .200* .954 32 .192 

*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 

A summary of overall normality test results is provided in Table 3 below: 
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Table 3. Summary of Overall Normality Test Results 
Test Method 

Sample 
Shapiro Wilk‟s Test 

Figural Fluency 
p = .207 
(p > .05) 

Figural Originality 
p = .007 
(p < .05) 

Figural Elaboration 
p = .023 
(p < .05) 

Figural Abstractness of Title 
p = .000 
(p < .05) 

Figural Resistance to Premature Closure 
p = .882 
(p > .05) 

Figural Overall Creativity 
p = .192 
(p > .05) 

The overall results for the Test of Normality are shown in Table 3. Clearly, for p > .05, Paired-sample T-Test will be 
applied to test the H01, H05 and H06. For H02, H03, and H04, Wilcoxon Signed-Rank Test will be applied. This is 
illustrated in Table 4. 
Table 4. Null Hypothesis and Respective Method 

No Null Hypothesis Method 
1 There is no significant difference in pre and post-mark in Fluency Paired Sample T-Test 

2 There is no significant difference in pre and post-mark in 
Originality Wilcoxon Signed Rank Test 

3 There is no significant difference in pre and post-mark in 
Elaboration Wilcoxon Signed Rank Test 

4 There is no significant difference in pre and post-mark in 
Abstractness of Title Wilcoxon Signed Rank Test 

5 There is no significant difference in pre and post-mark in 
Resistance to Premature Closure Paired Sample T-Test 

6 There is no significant difference in pre and post-mark in Overall 
Figural Creativity Paired Sample T-Test 

4.2 Figural Creativity: Fluency 
Table 5 shows that the TTCT test scores for Pre-Test and Post-Test for Figural Fluency, and there was a significant 
difference between the scores of the two tests (t Stat = 4.4048, p < 0.05), H01 is rejected. Therefore, the results 
suggest that students‟ Fluency ability significantly improved after the delivery of the intervention programme. 
Table 5. T-Test: Paired Two Sample for Means of Fluency 

 Pre-Test Post-Test 
Mean 19.4375 28.0625 

Observation 32 32 
Pearson Correlation 0.5467  

t-Stat -4.4048  
P(T<=t) two-tail 0.0001172  
t Critical two-tail 2.0395  
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4.3 Figural Creativity: Originality 
Table 6 illustrates the results of the Wilcoxon Signed-Rank Test for the Figural Originality. The results indicated 18 
respondents did show improvement after the intervention, 8 respondents shown a reduction in the ability after the 
intervention while 6 respondents show no changes in the ability. Significance p-value at 2-tailed is at p < .05, thus 
H02 is rejected. The results indicated that there is a significant difference in the Pre-Test and Pot-Test scores for 
Figural Originality ability. The results also suggest that there is a significant improvement in the Figural Originality 
ability of respondents. 
Table 6. Wilcoxon Signed Rank Test for Figural Originality 

Ranks 
 N Mean Rank Sum of Ranks 

Originality Post Test Score - 
Originality Pre Test Scores 

Negative Ranks 8a 9.38 75.00 
Positive Ranks 18b 15.33 276.00 

Ties 6c   
Total 32   

a. Originality Post Test Scores < Originality Pre Test Scores 
b. Originality Post Test Scores > Originality Pre Test Scores 
c. Originality Post Test Scores = Originality Pre Test Scores 

Test Statisticsa 

 Originality Post Test Score - 
Originality Pre Test Scores 

Z -2.562b 
Asymp. Sig. (2-tailed) .010 

a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 
4.4 Figural Creativity: Elaboration 
Table 7 illustrates the results of the Wilcoxon Signed-Rank Test for the Figural Elaboration. The results indicated 27 
respondents did show improvement after the intervention, 2 respondents shown a reduction in the ability after the 
intervention while 3 respondents show no changes in the ability. The significance value of p is at 2-tailed is at p < .05, 
hence H03 is rejected. The results indicated that there is a significant difference in the Pre-Test and Pot-Test scores for 
Figural Elaboration ability. The results also suggest that there is a significant improvement in the Figural Elaboration 
ability of respondents. 
Table 7. Wilcoxon Signed Rank Test for Figural Elaboration 

Ranks 
 N Mean Rank Sum of Ranks 

Elaboration Post Test Scores – 
Elaboration Pre Test Scores 

Negative Ranks 2a 8.00 16.00 
Positive Ranks 27b 15.52 419.00 
Ties 3c   
Total 32   

a. Elaboration Post Test Scores < Elaboration Pre Test Scores 
b. Elaboration Post Test Scores > Elaboration Pre Test Scores 
c. Elaboration Post Test Scores = Elaboration Pre Test Scores 

Test Statisticsa 

 Elaboration Post Test Scores – 
Elaboration Pre Test Scores 

Z -4.447b 
Asymp. Sig. (2-tailed) .000 

a. Wilcoxon Signed Ranks Test 
b. Based on negative ranks. 
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4.5 Figural Creativity: Abstractness of Title 
Table 8 illustrates the results of the Wilcoxon Signed-Rank Test for the Figural Abstractness of Title. The results 
indicated 10 respondents did show improvement after the intervention, 16 respondents shown a reduction in the 
ability after the intervention while 6 respondents show no changes in the ability. The significance value of p is at 
2-tailed is at p > .05, hence H04 is accepted. The results indicated that there is no significant difference in the Pre-Test 
and Pot-Test scores for Figural Abstractness of Title ability. The results also suggest that there is no significant 
improvement in the Figural Abstractness of Title ability of respondents. 
Table 8. Wilcoxon Signed Rank Test for Figural Abstractness of Title 

Ranks 
 N Mean Rank Sum of Ranks 

Abstractness Post Test Scores – 
Abstractness Pre Test Scores 

Negative Ranks 16a 12.66 202.50 
Positive Ranks 10b 14.85 148.50 
Ties 6c   
Total 32   

a. Abstractness Post Test Scores < Abstractness Pre Test Scores 
b. Abstractness Post Test Scores > Abstractness Pre Test Scores 
c. Abstractness Post Test Scores = Abstractness Pre Test Scores 

Test Statisticsa 

 Abstractness Post Test Scores – 
Abstractness Pre Test Scores 

Z -.689b 
Asymp. Sig. (2-tailed) .491 

a. Wilcoxon Signed Ranks Test 
b. Based on positive ranks. 
4.6 Figural Creativity: Resistance to Premature Closure 
Table 9 shows that the TTCT test scores for Pre-Test and Post-Test for Figural Resistance to Premature Closure, and 
there is a significant difference between the scores of the two tests (t Stat = 2.1460, p < 0.05), thus, H05 is rejected. 
Therefore, the results suggest that students‟ Resistance to Premature Closure ability significantly improved after the 
delivery of the intervention programme. 
Table 9. T-Test: Paired Two Sample for Means of Premature Closure 

 Pre-Test Post-Test 
Mean 13.3438 15.25 

Observation 32 32 
Pearson Correlation -0.0047  

t-Stat 2.1460  
P(T<=t) two-tail 0.0398  
t Critical two-tail 2.0395  

4.7 Overall Figural Creativity 
Table 10 shows that the TTCT test scores for Pre-Test and Post-Test for Overall Figural Creativity and there was a 
significant difference between the scores of the two tests (t Stat = 4.7145, p < 0.05), thus, H06 is rejected. Therefore, 
the results suggest that students‟ Overall Figural Creativity significantly improved after the delivery of the 
intervention programme. 
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Table 10. T-Test: Paired Two Sample for Means for Overall Figural Creativity 
 Pre-Test Post-Test 

Mean 52.3438 67 
Observation 32 32 

Pearson Correlation 0.5749  
t-Stat -4.7145  

P(T<=t) two-tail 4.8611E-5  
t Critical two-tail 2.0395  

4.8 Summary of Results 
The results of this study illustrated that 4 out of 5 Figural creativity abilities have significant improvement after 
implementation of the Creative Thinking Skills Module (CTSM) developed by the researcher. Overall creativity 
performance of students also increased significantly after the delivery of the module. Statistical tests displayed a 
significant difference between the scores of the two TTCT Figural Forms assessment. The current study findings 
support the need for the implementation of teaching creativity in engineering design to improve the creativity level of 
undergraduates. 
5. Conclusion 

A Creative Thinking Skills Module (CTSM) was developed to address the decline in the creativity of undergraduates. 
A group of 3rd year ME undergraduate attended and completed the CTSM workshop. Their Figural Creativity before 
and after the workshop was assessed using TTCT Figural Form A for Pre-Test and Form B for Post-Test. Two 
different methods were applied, that is the Paired Sample T-Test and the Wilcoxon Signed Rank Test to study the 
difference in the scores. 
The major findings of the study are that the CTSM had significantly improved of 4 Figural Creativity abilities, 
namely Fluency, Originality, Elaboration and Resistance to Premature Closure. The CTSM, however, failed to 
improve the ability of the students to capture vital information, integrate and have the structured thought process to 
come up with abstract perception towards product design, namely the Abstractness of Title ability. Based on the 
findings above, it can be concluded that Engineering undergraduate students can be trained or educated to be more 
creative when comes to deriving various relevant design of products or solutions. 
The results obtained in this study is related to Engineering Design, where creativity is required. The research doesn‟t 
look into the assessment of the Creativity of the Product Design, which is the manidestation of the creative ability 
after acquiring the relevant skills. 
Until this point in time, there are as yet restricted number of literature available in the review, effectiveness and 
suggestions towards the inclusion of creative thinking elements in the conduct of courses. Actually, the elements of 
creative thinking have been playing a minor commitment towards the satisfaction of the standards, as opposed to 
being featured in the engineering programs as a sole module to be actualized in the designing project.  Hence, with 
the polularisation of the creative thinking module in the engineering programme, more improvements and 
comparison of the results will be able to be sought. 
With the implementation of the creative thinking module in the engineering programme, the Institution of Higher 
Learning may also want to consider revisiting and relooking at some of the potential hold-back factors. These include 
the lack of lecturers who are fluent in the subject area, excessive study load on students, the learning and assessment 
of the module may be extrinsic, or students focuses the importance of creativity in the non-academic context.  
Nevertheless, the importance of creativity in engineering programmes will still need to be highlighted as engineers 
also contribute to the creation of the world through the application of the knowledge of science, and in this sense, 
creativity is important to differentiate one design from others in a more holistic way. 
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