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Abstract: The Malaysian Creativity and Innovation Instrument (MyCrIn) was used in this study to measure
the levels of creativity and innovation among students at a higher learning institution (HLI). This study aims
to profile students of HLI according to levels of creativity and innovation based on gender and ethnicity. The
instrument contains 275 items, of which 180 are Likert scale items, 72 are dichotomous scale items and 23 are
partial credit items. The MyCrIn is comprised of five constructs: Higher Order Thinking (HOT; 72 items),
Curiosity  (CUR; 24 items), Sensitivity (SEN; 64 items), Visionary (VIS; 45 items) and Adaptable to Change
(ATC; 70 items). The MyCrIn was administered to 300 undergraduate students from one public university in
Malaysia. Results show that the five constructs have a high reliability index (above .9). Results indicate that
males have a higher level of higher order thinking ability (HOT:F = 5835, p =.001) and a higher visionary score
(VIS:t = 5445, p =.000) compared to females. Student profiling of Malays, Chinese and other ethnicities showed
no differences. In conclusion, the study has been able to profile HLI students according to their levels of
creativity and innovation. This is expected to help administrators, university lecturers and employers in student
selection in order to fulfil the needs of the employment sector. This can facilitate the channelling of creative and
innovative minds toward the development of the nation.
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INTRODUCTION A Canadian study of creativity and innovation
showed that university students differed according to

Critical thinking, creativity and problem-solving skills place of origin, gender and ethnicity [12, 13]. Curiosity
are explicitly incorporated in outcome-based education and the desire to try new things tend to be stronger
(OBE) in all higher learning institutions (HLIs) in Malaysia among male students, most of whom are from suburban
[1]. The formation of the Malaysian Qualifications and rural areas and by using their thinking skills, they are
Framework (MQF) is another paradigm that is propelling able to control, drive and measure their progress and meet
HLI education to produce well-rounded, creative and challenges faced by them [4, 6, 14, 15]. According to the
innovative graduates to lead the country [2, 3]. University education system, thinking is regarded as a key literacy
students are exposed to generic and soft skills from their skill, particularly in terms of creative and innovative
first year of university until graduation so as to fulfil thinking in higher education [16]. Students are exposed to
professional requirements [1, 2, 4, 5, 6]. One of the primary creativity and innovation early in the schooling process
emphases of the MQF is that creative and innovative and it supposed to continue at the university level.
skills are fostered in order for people to learn and explore Learning activities at the university level are geared
knowledge wisely. This culture of creativity and toward providing students with knowledge and better
innovation is different between males and females, thinking skills. Whether students have mastered the
especially in high-order thinking, adaptation to change expected levels of creativity and innovation depends on
and the desire to try new things [7-11]. the individual ability of students to apply the techniques
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to their curricular activities and curriculum [17, 18]. The
potential for creativity and innovation exist within every
individual. Creative and innovative individuals are those
who are able to tap into their inner potential. Every
individual has his or her own creative and innovative
potential, which varies according to their respective fields
[19, 20].

One of the challenges is being faced in realising
Vision 2020 [21] is the production of a society that is
capable of higher order thinking. According to [19, 22],
higher order thinking occurs when an individual thinks of
something that does not exist yet and many of this
individual’s  peers  think that he or she is too idealistic
[19, 22]. These individuals like to challenge their minds
with new designs. Individual designs can often contribute
to society and to future scientific technology. The
Ministry of Education [16] applies a sensitive approach to
the needs of people in order to maintain peace in the
community. The element of sensitivity (SEN) often
induces individuals to change [23]. Sensitivity drives
individuals to understand the importance of realising
conceptual and practical ideas in order to create infusion
[5-7].

SEN traits often exist in students who are gifted [24].
However, it is found that SEN traits exist in every
individual, not only the gifted [25]. Creativity and
innovation are complex constructs and are considered a
branch of multiple intelligences [11]. It is claimed that
verbal linguistic skills, visual skills, mathematical skills are
part of creative-critical skills, whereas kinaesthetic skills,
music skills, interpersonal skills, intrapersonal skills are
part of creative skills [6] and that certain individuals
possess creative skills clearly proves that creative
thinking does not require a high degree of intelligence. Of
these seven types of intelligence possessed by humans,
four are based on creative skills and only one involves
critical and logical skills. In fact, there are individuals who
are intelligent but not creative. This also shows that
intelligence is not a criterion to determine whether an
individual is creative [4, 6, 7, 9, 12].

Notable researchers of creativity and innovation,
have stated that persistence and curiosity often drive
individuals to attempt to create and answer questions for
their own satisfaction [15, 26-28]. These researchers also
argued that curiosity (CUR) in gifted students is
dependent on the level of parental education, gender, age
and environment. Other traits include the ability of
individuals to adapt to change (ATC), vision (VIS), open-
mindedness and willingness to try new things and take
risks  [29, 30]. Therefore, this study seeks to determine the

Table 1: Distribution of samples according to gender and ethnicity

Demographic Profile N Percentage

Gender Male 159 53.0
Female 141 47.0

Ethnicity Malay 165 55.0
Chinese 122 40.7
Other 13 4.3

reliability of the five constructs of the Malaysian
Creativity and Innovation Instrument (MyCrIn) and
student profiling of creativity and innovation among
university students based on gender and ethnicity in
order to enable university plan intervention programmes
to enhance creativity and innovation. The study also aims
to identify whether there are different levels of creativity
and innovation among students according to gender and
ethnicity.

MATERIALS AND METHODS

Sample: The study involves 300 undergraduate students
who were randomly selected from a local university in
Malaysia. Table 1 shows the distribution of the sample
according to gender and ethnicity.

Instrumentation: The study used the MyCrIn instrument,
which consists of five constructs and has a total of 275
items: 64 Sensitivity (SEN) items, 45 Visionary (VIS) items,
72 Higher Order Thinking (HOT) items, 24 Curiosity (CUR)
items and 70 Adaptable to Change (ATC) items. The test
was conducted using pen and paper; test duration was an
hour and a half.

RESULTS AND DISCUSSION

Reliability and Validity of the MyCrIn: Validity and
reliability of the five MyCrIn constructs were determined
to ensure that the instrument used was suitable for HLI
students [5-7, 14]. Table 2 shows that the average item
reliability index for the constructs were HOT = .97, CUR=
.95, SEN=.96, VIS =.96 and ATC =.94. The average index
was derived from three types of scales used in the
MyCrIn instrument. These were comprised of 180 Likert
scale items (1 = strongly agree, 2 = disagree, 3 = somewhat
agree, 4 = agree and 5 = strongly agree), 72 Dichotomous
scale items (1 = true and 0 = false) and 23 Partial Credit
scale (0 = invalid, 1 = right and 2 = very good). A
reliability index is considered high between .94 to .97, as
it is very close to 1.0 [31]. This means that expectations of
item  repetition  for  the  five constructs will also be higher
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Table 2: Average Reliability Index of 5 Constructs of the MyCrIn
Construct Total items (275) Measure Separation Index Reliability
HOT 72 .37 5.84 .97
CUR 24 .34 4.46 .95
SEN 64 .33 4.89 .96
VIS 45 .39 5.17 .96
ATC 70 .29 4.01 .94

Table 3: Comparison of Means According to Gender
Construct Gender Mean Std. Deviation  t Sig.
HOT Dicho Male 2.91 .314 3.952 .000

Female 2.70 .557
HOT Likert Male 2.31 .490 .712 .477

Female 2.27 .445
HOT Partial Male 1.99 .838 1.599 .111

Female 1.84 .859
CUR Likert Male 2.22 .523 .706 .481

Female 2.18 .525
CUR Dicho Male 2.72 .541 .437 .663

Female 2.69 .611
CUR Partial Male 1.56 .612 1.930 .055

Female 1.43 .588
SEN Likert Male 2.27 .460 -2.056 .041

Female 2.38 .488
SEN Dicho Male 2.8302 .39310 1.887 .060

Female 2.7305 .51933
VIS Likert Male 2.15 .530 -1.750 .081

Female 2.26 .499
VIS Dicho Male 2.87 .392 5.445 .000

Female 2.54 .638
VIS Partial Male 1.9057 .86268 1.310 .191

Female 1.7730 .88937
ATC Likert Male 2.29 .482 -.409 .683

Female 2.31 .480
ATC Dicho Male 2.82 .434 1.538 .125

Female 2.73 .546

if administered to another group of respondents. Item are  several  differences  between males and females
separation indexes for the five constructs were within the owing  to  hormonal  differences:  females are more
range of 4.01 to 5.84. This means that the five constructs inclined to use the left brain when thinking, whereas males
of the Likert scale items can be differentiated according to are more inclined to use the right brain [9]. They also
four to five levels of difficulty. differ in their sense of touch, listening skills and brain

Profile of Creativity and Innovation Based on Gender: creativity  in  the  fields  of mechanics, physics and
Table 3 shows the results of the t-tests in comparing the sports, whereas girls scored higher on creativity in the
mean scores based on gender. The t-test showed a fields  of teaching, communication and interior design
significant mean difference for gender, where males were [31]. Males are also capable in the fields of automotives,
found to have a higher mean compared to females on shop information, mechanical comprehension and
some of the constructs in the MyCrIn. For dichotomous electronics [10]. Females, on the other hand, have better
items, male students scored higher in HOT, CUR, SEN, word knowledge, word paragraph, paragraph
VIS and ATC, whereas female students scored higher on comprehension, numeric comprehension and coding
SEN, VIS and ATC for Likert scale items. speed [17, 18]. Males should ideally have higher IQ scores

Torrance  stated that males and females have the than females [13, 19] and IQ should have a positive
same creative potential [23]. However, it is claimed that relationship with the size of the brain, which is larger in
females are not encouraged to become artists [19]. There males than in females [24, 25].

cells. It was found that male students scored higher on
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Table 4: Comparison of Mean According to Ethnicity
Construct Total square df Mean square F Sig.

 HOT Likert Between Groups .158 2 .079 .357 .700
Within Groups 65.612 297 .221

HOT Dicho Between Groups .881 2 .440 2.133 .120
Within Groups 61.289 297 .206

HOT Partial Between Groups .339 2 .169 .233 .792
Within Groups 215.741 297 .726

CUR Likert Between Groups .167 2 .083 .303 .739
Within Groups 81.833 297 .276

CUR Dicho Between Groups .659 2 .329 .999 .370
Within Groups 97.938 297 .330

 CUR Partial Between Groups .694 2 .347 .951 .388
Within Groups 108.303 297 .365

 SEN Likert Between Groups 1.168 2 .584 2.608 .075
Within Groups 66.469 297 .224

 SEN Dicho Between Groups .075 2 .037 .177 .838
Within Groups 62.842 297 .212

 VIS Likert Between Groups 1.100 2 .550 2.071 .128
Within Groups 78.900 297 .266

 VIS Dicho Between Groups .006 2 .003 .010 .990
Within Groups 89.340 297 .301

 VIS Partial Between Groups 2.935 2 1.468 1.923 .148
Within Groups 226.702 297 .763

 ATC Likert Between Groups 1.216 2 .608 2.663 .071
Within Groups 67.784 297 .228

 ATC Dicho Between Groups .964 2 .482 2.014 .135
Within Groups 71.073 297 .239

Using the Advanced Progressive Matrices Test Profile of Creativity and Innovation Based on Ethnicity:
(APM) and Primary Mental Abilities Battery (PMA), it Table 4 shows the results of a one-way ANOVA test
was found that male students showed higher intelligence based on ethnicity. Results of the study showed no
levels than female students [17]. This analysis was significant difference in any of the constructs according
repeated using APM to control for gender differences in to student ethnicity. This study supports a previous
the construct of Visual Space (VR) and the results found study that showed no correlation between creative
no significant mean difference by gender. It was thinking and ethnicity between Hispanics, African-
concluded that several items in the APM were gender- Americans and other ethnicities [13]. It is reported that
biased [10], on the contrary, it was also noted that males local students at a university had a higher level of higher
are better at answering addition and subtraction order thinking than students whose families are
operational questions than females [32]. One study found immigrants. In this study, no significant difference was
no significant mean differences between genders using found between Malays, Chinese, Indians and other races
the Khatena-Torrance Creative Perception Inventory Test in the levels of creativity and innovation [13].
(KTCPI), which is divided into Something About Myself
(SAM) and What Kind of Person Are You (WKOPAY) CONCLUSION
[9]. In WKOPAY, males scored higher than females,
whereas in SAM, females scored higher. The other study The study concluded that male students exhibited a
found no significant mean differences between males and higher ability of higher order thinking as compared to
females in verbal creativity, but found differences in female students. Males were found to be more sensitive
several non-verbal elements [8] and it was also found that and willing to try new things and take risks. Female
there are no gender differences in creative thinking [9]. It students were found to be better at solving short-term
is asserted that when they become adults, children with problems, whereas males were found to be more likely to
high intelligence tend to lack the capability to understand consider future actions and long-term implications.
challenging subjects, lack the ability to retain high-status Student profiling of Malays, Chinese and other ethnicities
jobs and earn higher incomes and tend not to have showed no differences in the level of creativity and
children with high intelligence [12]. innovation.
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This study used the MyCrIn instrument in a local 6. Siti Rahayah Ariffin, Rodiah Idris and Noriah Mohd
context to highlight the characteristics of Malaysian Ishak, 2009(b). The influence of generic skills in
culture and, measured, built and evaluated a much-needed critical thinking, problem solving and communication
profile of Malaysian university students. MyCrIn has a in university students. Malaysian J. Learning and
high reliability index of > 0.9 which shows the items in Instruction, 6: 103-140.
each of the constructs are able to measure the level of 7. Siti Rahayah Ariffin, Jamil Ahmad and Nur Ashiqin
creativity and innovation of students in HLIs. This Najmuddin, 2010(a). Developing students generic
instrument differs from the instruments from the West that skills instrument through lecturer assessment based
are readily available in the market to be translated and on multifacet Rasch Measurement Model. Jurnal
used [7-9]. The five constructs measured is based on the Pendidikan  Malaysia  (Malaysian J. Education),
creative and innovative skills that have been inculcated in 35(2): 43-50.
the university students throughout their duration of 8. Kim, K.H. and J.V. Tassel-Baska, 2010. The
primary and secondary schooling by the [2]. Several new Relationship Between Creativity and Behavior
constructs of creativity and innovation are added and Problems Among Underachieving Elementary and
fostered until the level of HLI by the Ministry of Higher High School Students. Creativity Research Journal,
Education [3]. This instrument is suitable to be used by 22: 185-193.
Malaysian students of HLIs, as it is in line with the local 9. Geist, E. and J. Hohn, 2009. Encouraging Creativity in
context of culture and background of the Asian the face of administrative convenience: How our
population  by  factors of gender, race, age and location schools discourage divergent thinking. PreQuest
[6, 1, 2, 23, 31]. Education Journals, pp: 141-150.

In conclusion, MyCrIn can be used to measure higher 10. Pesta,   B.J.,    S.   Bertsch, P.J.   Poznanski  and W.H.
order thinking, curiosity, sensitivity, vision and Boomer, 2008. Sex differences on elementary
adaptability to change of HLI students. These cognitive tasks despite no differences on the
measurements can, in turn, provide information for Wonderlic Personnel Test. Journal Personality and
decision making that involve HLI students. Individual Differences, 45: 429-431.
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