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RELATIONSHIP BETWEEN HIGHER ORDER THINKING 
SKILLS (KBAT) AND CREATIVE THINKING SKILL  

(KBKRE) AMONG FORM 1 STUDENTS
Navjot

Abstract
Higher Order Thinking Skills (KBAT) is no longer considered to be foreign in the educational sector in 
Malaysia. KBAT is one of the main branches in transforming the educational curriculum through PPPM 
2013-2025, in order to produce generations that are creative and critical in competing alongside the global 
market. The fast-growing field of science and technology leads to the emphasis of the Higher Order Think-
ing Skills (KBAT) to produce students that are capable of mastering the 21st century thinking skills. KBAT 
requires a higher ability level such as creative thinking skill. In truth, KBAT demands students to memorise, 
comprehend, apply, analyse, assess and create in order to reach the level of excellent thinking skill. To reach 
this stage, the creative thinking ability relates closely to the students‟ command. Therefore, the objective of 
this paper is to determine the relationship of KBAT and KBKRE among students. Survey data were collected 
from Form 1 students of a daily secondary school in Selangor and analysed using the partial least-squares 
structural equations modeling (PLS-SEM) technique. The key results found that KBAT has a direct positive 
relationship with KBKRE.
Keywords: Higher order thinking skill, creative thinking skill, students, education

Introduction
The advancement in the science and technology field 
allows humans from all walks of life to get access to 
information quickly without limits. This situation does 
not only positively impact the lifestyle of students but 
also contributes to the enhancement of the country‟s 
education system. This advancement put emphasis on 
the higher order thinking skills (KBAT) to produce a 
generation that is competitive in all aspects of life. It 
is undeniable that the increasing progress of science 
and technology demands new approaches and strate-
gies in teaching to enable every student to conquer the 
21st centurythinking skills. One of the main objectives 
of the 2006-2010 Malaysia Education Blueprint is to 
generate students that are capable of thinking creatively 
and critically in order to produce first class human capi-
tal in Malaysia. Moreover, the Malaysia Education Ma-
laysia Education Blueprint 2013-2025 (2013) also em-
phasises on creative and critical thinking skills. Thus, 
every student should master KBAT in order to produce 
a generation that is able to practice the knowledge and 
skills in certain situations (Ministry of Education Ma-
laysia, 2014). The higher order thinking skills will turn 
the learning session into something more meaningful. 
Therefore, KBAT is highlyimportant among students so 
that they can compete at a global stage.
According to Dahalan (2020), KBAT requires a higher 
ability level such as creative and critical thinking skills. 
In reality, KBAT requires students to memorise, com-
prehend, apply, analyse, assess and create in order to 

reach an excellent thinking level. To reach this level, 
the ability of creative thinking is closely linked to the 
students‟ mastery. Thinking skill is not a foreign idea in 
the education world, Weiner (1985) stated that thinking 
is not a spontaneous act but this process is sparked due 
to problems and questions, chaos or doubts. The KBAT 
practise is also studied through the Piaget Theory, 
Bruner Theory, Bloom Theory (Bloom, 1956; Kauchak 
& Eggen, 1998), Gagne Theory (Gagne, 1985; Briggs 
& Wager, 1981) and Marzano Theory (Marzano et al., 
1988). The findings from the studies showed results re-
lated to the implementation of KBAT in learning.
Nevertheless, this matter depends on the preparedness 
of the teachers as the executioner in realizing the wish 
of the government. The question now is, are the teach-
ers ready to produce students that possess KBAT in 
the teaching process? Previous studies found that most 
teachers were still not ready due to the lack of expo-
sure in implementing KBAT in PdP, not well-acquaint-
ed in the application of KBAT in PdP and also being 
burdened by other tasks that hinder the implementation 
of KBAT-focused PdP (Farah Aziana&Fadzilah, 2018). 
According to Ramli et al. (2019), a small number of 
teachers are still influenced by teacher- focused teach-
ing, therefore students are seldom given the chance to 
practice KBAT in their assignments.
Additionally,the average of students‟thinking level in 
Malaysia is still low, andthis fact is proven through 
the achievement of Program for International Student 
Assessment (PISA) in 2010, which is the assessment 
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for the critical thinking skill and literacy level of stu-
dents worldwide. The Malaysia Education Blueprint 
2013- 2025 (2013) reported that Malaysian students‟ 
achievement in 2010 was extremely far behind com-
pared to students in the countries that received the same 
or less allocation for education per capita. Malaysia‟s 
achievement was lower compared to Thailand, Chile 
and Armenia. Not only that, Malaysia‟s achievement 
slumped in the international assessment of the Trend of 
International Mathematics and Science Study (TIMSS). 
Malaysia‟s participation in TIMSS for the years 1999, 
2003, 2007, 2011 and 2015 involved Form2 students 
who were randomly picked across 150 schools. Malay-
sia showed a significant decrease in terms of the aver-
age TIMSS score, which was lower compared to oth-
er Asian countries such as Thailand, Singapore, Hong 
Kong, Japan, Korea and Taiwan. Students‟ achieve-
ment in the Science subject in TIMSS in 1999 (Martin, 
Mullis, Gregory, Hoyle & Shen, 2000), 2003 (Martin, 
Mullis &Chrostowski, 2004), 2007 (Martin, Mullis & 
Foy, 2008) and 2011 (Martin, Mullis & Foy, 2012) each 
were 492, 510, 471 dan 426. Generally, Malaysia was at 
the 22nd out of 38 countries in 1999; at the 20th place out 
of 50 countries in 2003; at the 21st place out of 60 coun-
tries in 2007; and at the 32nd place out of 45 countries 
in 2011. In 2015, Malaysian students achieved a score of 
465 in TIMSS (Ministry of Education Malaysia, 2016). 
Even though Malaysia‟s achievement increased by 25 
points in PISA in 2015, this achievement was consid-
ered as unstable and worried the KPM (Ministry of 
Education Malaysia, 2016). This is due to the Science 
score of the Malaysianstudents in TIMSS 2007 (Martin 
et al., 2008) and TIMSS 2011 (Martin et al., 2012) were 
still lower than the minimum score of 500, which is cat-
egorised as “Low International Benchmark” in TIMMS 
(Reddy et al (2012).
KPM, through the Curriculum Development Center 
(2002), has developed a module to put emphasis on 
scientific thinking skills among students. Nevertheless, 
it is not easy for teachers to teach scientific thinking 
skills (Rosnani&Suhaila, 2003). According to Chick 
dan Stacey (2013), most students find it hard to solve 
problems that require KBAT. In fact, some students 
cannot answer questions related to KBAR. Therefore, 
to solve this problem, Science learning in the second-
ary level requires a more relevant approach. The study 
done by Abdul Halim, Nur Liyana dan Marlina (2015) 
found that the mistakes committed by students linked 
to Mathematics problems which involve KBAT are fo-
cused on coding (27.58%), followed by process skills 
(27.33%), transformation (24.17%) and comprehen-

sion (20.92%).For students who fall under the weak 
and intermediate categories, Science is considered as 
a „hard subject‟. Therefore, when the Science exam-
ination questions were enacted with KBAT applied, it 
was hard for these groups to understand the questions. 
Research in the Malaysian students‟ result in TIMSS in 
2007 found that Mathematics and Science teachers in 
this country gave minimal encouragement to students 
to explore and build their comprehension through per-
ception with their own ability (Ministry of Education 
Malaysia, 2013). Thus, it is assumed that the influence 
of thinking, whether positively or negatively, plays a 
role in shaping the style of critical and creative thinking 
and also the students‟ perceptiontowards KBAT in the 
Science subject. This situation influences students‟ ac-
ceptance towards the Science concept in general.
The education transformation was first implement-
ed through the Primary School Curriculum Standard 
(KSSR) in 2011, which put emphasis on creative and 
critical thinking, strategized learning and KBAT in Ma-
laysian schools. Critical and creative thinking along 
with KBAT were combined in teaching so that students 
can increase their critical thinking skill and generate 
new ideas. According to Nursafra, Mohd dan Khadijah 
(2017), the critical thinking concept in KBAT instils 
cognitive skill and commendable attitudes in students. 
Thinking skill is applied in students through high level 
questions, activities that stimulate thinking and problem 
solvings as well as teaching that prompts one to think. 
Nevertheless, Abd. Rahim (2000) stated that teaching in 
the classroom does not strongly emphasise on strategies 
that encourage students to think, ask questions, discuss 
with teachers and inquiries regarding their findings. 
Thus, teachers should diversify their teaching methods 
so that students get interested to increase their thinking 
skills in the classroom. Therefore, the objective of this 
research is to study the relationship of KBAT towards 
creative thinking skills (KBKre).

Literature Review
KBAT
Western scholars defined KBAT as an expansion of a 
student‟s thinking to interpret, analyse or manipulate 
an information (Holyoak& Morrison, 2012). According 
to the Ministry of Education Malaysia (KPM), KBAT 
is defined as an ability to apply knowledge, skills and 
values in reasoning and reflecting to solveproblems, 
make decisions, innovate and create. Looking at studies 
done abroad on the importance of KBAT, the ministry 
defined this development as producing a generation of 
students that is high quality, in line with the National Ed-
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ucation Philosophy. Therefore, thinking skills is revered 
as one of the six qualities that students need to compete 
on a global scale, as stated in the Malaysia Education 
Blueprint (PPPM) (Pelan Pembangunan Pendidikan Ma-
laysia 2013-2025). This shows the importance of think-
ing skills as the most basic skill that can be nurtured in 
the classroom and be a key for students to achieve excel-
lent result.
Previous academics ran a number of studies regard-
ing the importance of KBAT as a discipline in educa-
tion (Ennis, 1993; Glaser & Resnick, 1991; Haladyna, 
1997; Howe & Warren, 1989; Huberty& Davis, 1998; 
Kauchak & Eggen, 1998; Kerka,1986; King, 1994; 
Marzano et al, 1988;Siowck-Lee, 1995). In 1993, Lew-
is and Smith who studied the concept of thinking skills, 
critical thinking and problem solving found the actual 
life problem that always demands complex solutions 
that could only be solved through high level thinking 
skills.
KBAT is one one of the components of thinking skills, 
which refers to a student‟s ability to use knowledge, 
skills as well as values that they have gained to solve 
problems, make decisions and invent. KBAT plays a 
significant role in the effort to create creative and in-
novative human capital to fulfill the 21st century needs 
of the country. According to the Bloom Taxonomy 
(Revised Bloom), there are four domains of high cog-
nitive levels which are applying, analysing, assessing 
and inventing (Anderson et al., 2001). KBAT origi-
nally comes from the cognitive domain of the Bloom 
Taxonomy that wasintroduced in 1956 (Forehand, 
2010). Cognitive domains involve the knowledge and 
development of intellectual skills, beginning from 
easy thinking to one that is more complex (Bloom, 
1956). Bloom categorized the intellectual qualities 
to six levels, which are knowledge, comprehension, 
application, analysis, synthesis and assessment (Ya-
hya, Toukal& Osman, 2012). Other than the Bloom 
Taxonomy, the KBAT approach also uses other the-
ories. For example, Heong, Yunos, Othman, Hassan, 
Kiong dan Mohamad (2012) studied KBAT by using 
the Marzono Theory. From the perspective of Imam 
Ghazali, KBAT refers to leveled thinking that involves 
three stages which are reasoning (taakul), reflecting 
(tafakkur) which involves thinking and feelings and 
deliberating (tadabbur) that involves thinking, feel-
ings and civilized practices (Arshad & Yasin, 2015). 
In reality, the awareness of the importance of think-
ing skills, experience and culturalization of thinking 
among teachers and students are highly valuable in 
facing the challenges in the 21st century. Therefore, 

thinking skills must always be combined with teach-
ing and learning (PdP) so that the agenda devised by 
KPM in the Malaysia Education Blueprint 2015-2025 
will be achieved.

The Theory of High Level Thinking Skills from the 
Perspective of Bloom Anderson Taxonomy
The Malaysian education curriculum uses the Anderson 
Taxonomy Theory as reference, as this theory is easy 
to be used across all levels of schooling and education 
with a wider user target. This theory takes into account 
the educational development such as new learning par-
adigm, metacognitive knowledge category as well as 
constructivist learningand self-directed learning. This 
is supported by Clark (2010) who stated the modified 
Bloom Taxonomy makes it more incisive from the as-
pects of curriculum planning, PdP delivery and assess-
ment implementation. Thus, the Anderson Taxonomy 
Theory is capable of increasing the KBAT level in stu-
dents.
Therefore, the Bloom Anderson Taxonomy Theory is 
used as reference in the current Malaysian education 
curriculum, which has been modified from the original 
theory, which is the Bloom Taxonomy. Anderson and 
Krathwohl (2001) re-studied the Bloom Taxonomy and 
the findings showed six strategies which were modi-
fied from the Bloom Taxonomy which are memorising, 
comprehending, applying, analysing, assessing, and 
creating. The Anderson Taxonomy Theory allows this 
strategy to be combined in the KBAT Modul and the 
developed instrument in this study. The strategies are 
as follows:
a) Memorising
	 Answering facts, memorising, and acknowledg-

ingThinking language: I can remember information
	 Keywords: Recognizing, informing, relating, detect-

ing, writing, seeking, stating, repeating, listing, visu-
alising, identifying, naming.

b) Comprehending
	 Expressing again and interpreting to show compre-

hension.
	 Thinking language: I can memorise and explain an 

idea and a concept.
	 Keywords: Interpreting, explaining, giving exam-

ples, simplifying, showing comprehension, translat-
ing

c) Applying
	 Using the knowledge, skills and values in different 

situations to execute new tasks.
	 Thinking language: I can use the knowledge in a sim-

ilar situation.
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	 Keywords: Implementing, showing, operating, visu-
alising, using.

d) Analysing
	 Breaking information to smaller components so that 

they can be understood in detail as well as under-
standing the relationship in between.

	 Thinking language: I can cite important ideas.
	 Keywords: Comparing, identifying the opposite, 

classifying, arranging.
e) Assessing
	 Making considerations and decisions based on 

knowledge, experience, skills and values as well as 
presenting arguments.

	 Thinking language: I can make considerations and 
decisions.

	 Keywords: Checking, considering, testing, making 
decisions, making hypotheses.

f) Creating
	 Generating ideas, products or methods creatively and 

innovatively.
	 Thinking language: I can think of ideas and new 

methods in information usage.
	 Keywords: Designing, creating, planning, develop-

ing, producing.
Originally, Bloom Taxonomy was created as a tool for 
educators to identify the target of a direction (Bloom et 
al., 1956; Anderson et al., 2001). Nevertheless, Bloom 
Taxonomy can also be used as a tool to enhance the 
self-reflection leveland learning (Crowe, Dirks &Wen-
deroth, 2008).

Thinking and Creative Skills (KBKRE)
According to Kamus Dewan, creative means the abil-
ity to create, produce and develop a new and origi-
nal idea (Kamus Dewan, Fourth Edition). In terms 
of abstract, creativity means the generation of ideas. 
The ability to generate new ideas or combine exist-
ing ideas is known as the creative process. Creative 
thinking can also be defined as analysing skills and 
producing ideas that are original and generative. Ideas 
are formed from existing inspiration, which are then 
combined and digested. Creative thinking encompass-
es ten strategies which are generating ideas, relating, 
inferencing, foreseeing, generalising, making mental 
images, synthesising ideas, hypothesising, making 
analogies and creating. Nevertheless, if examined 
closely in the terms of critical thinking, there are activ-
ities that involve the creativity function (Bailin, 1993; 
Bailin, Case, Coombs & Daniels, 1999; Ennis, 1987; 
Halpern, 1998; Paul & Elder, 2012). Paul and Elder 
(2012) placed creativity as one of the components of 

critical thinking apart from analytics and evaluatives, 
which is creative in improving the finished assessment 
critically. Meanwhile according to KPM in the Form2 
Science DKSP, the creative thinking skill is one‟s 
ability to produce or create something new and mean-
ingful by using their imagination and out-of-the-box 
thinking.

Creative Thinking Skill Theory
According to Yamamoto (1967), there are three per-
spectives for creative thinking, which are natural 
power, rationalism and mind development. The per-
spective of natural power involves traditional views, 
that humans are born with creativethinking and this 
group needs practice to be creative. Meanwhile the 
second perspective is rationalism, that the creative 
process is the product of universal principle. This 
view believes that all activities in the world comple-
ment each other. Human creative thinking is explained 
genetically, that the natural ability of humans is in-
herited once they are born (Simon, 1983). The third 
perspective is the mind development Gowan (1979) 
studied the development theories of Piaget and Freud, 
and he found that an individual‟s creative thinking 
develops simultaneously with maturity. This view is 
supported by Torrance (1987), who visualised creative  
thinking as one of the “peaks” of an individual‟s de-
velopment. Creative thinking skill is defined as one‟s 
ability to use their mind to produce new ideas in their 
own ways. These new creative ideas are produced  
through inspirations or combinations of existing ideas. 
This skill is crucial in teaching and learning (PdP) as 
it can help students to digest and produce original  
ideas that are generative. The ability to solidify think-
ing can help students to understand and particularize a 
learned concept.
a. Generating Ideas
		 The process of generating ideas, views or opinions 

spontaneously. This skill is used when students want 
to seek for new and alternative ideas.

b. Inferencing
		 The behaviour of the mind in making early con-

clusions or assumptions from signal- or sign-based 
resources to gain implied information. These early 
conclusions can be true or false, as the ultimate con-
clusions can only be known based on observed infor-
mation. This skill is used when students want to plan 
to act or makedecisions, as well as analysing reasons 
and causes of a decision.

c. Foreseeing
		 This skill allows students to make predictions to-
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wards matters or events that will happen based on 
certain information. The foreseeing activities happen 
when students want to take suitable actions on future 
events and seek solutions for problems.

d. Hypothesising
		 A process to produce statements that are considered 

true in general based on inferences that explain an 
event.

e. Synthesising
		 A process of synthesis, integrating, combining and 

uniting ideas.
f. Generalizing
	 Making general statements based on gained informa-

tion based on observations towards the group.
g. Making analogies
	 Making statements, figuratives or similarities to vi-

sualize a matter by comparing it with others.
This element of creative thinking skill has to be nur-
tured in each student to form and spark creative ideas.

Hypotheses Development
Relationship between KBAT and KBKRE
According to McMillan (2015), creative thinking en-
compasses the ability of being sensitive to problems, 
able to generate original ideas and redefine them. 
Therefore, the essence of teaching has to involve prob-
lem solving, making decisions, creative thinking and 
critical thinking to nurture the thinking skills (Baysal, 
Arkanb& Yildirim, 2010). Thecreative nature is a com-
ponent in the development of science and technology 
(Sullivan, 2017).Thus, the skills of thinking and taking 
action creatively are vital for people nowadays. It is 
hoped that the future generation can practise the knowl-
edge learned creatively so that they can maintain their 
productivity and are able to fit into the ever challenging 
world (Ott &Pozzi, 2010). This shows that an individ-
ual should think creatively and critically when faced 
with problems.
Nevertheless, the PdP process of the Science subject 
in Malaysia focuses more on memorising the facts by 
practice (Rashimah, 2012). This has caused a majori-
ty of students to do less critical and creative thinking 
during PdP, as they are busier in finding the correct 
answers. Teachers have to take over the task of think-
ing, a number of teachers are prone to give out answers 
without showing the ways to solve the problems (Cai 
& Lester, 2010). The thinking creatively and critically 
practice is considered as extra activities during learning 
(Henriksen, Richardson & Mehta, 2017) and teachers 
are more focused on finishing the education syllabus 
dan encouraging students to achieve excellent results 

in tests (Rashimah, 2012), simultaneously contributing 
to the lack of creativity in PdP. The examination-orient-
ed education system in Malaysia requires teachers to 
finish the education syllabus within certain timeframes 
(Rashimah, 2012). Teachers prioritise finishing off the 
syllabus, causing the students‟ creativity during learn-
ing the Science subject remains low (Siti Hajar, 2008). 
Nonetheless, the application of higher level think-
ing skills, critically and creatively need to be instilled 
during learning. A study done by Sperry (1970) found 
that the left brain stimulates an individual to think crit-
ically while the right brain stimulates creative thinking. 
Intruth, the potential of both sides of the brain needs to 
be developed equally through activities that stimulate 
thinking skills critically and creatively (KBKK) (Anu-
ar, Hassan &Abiddin, 2012). This shows the connectiv-
ity of critical and creative thinking in increasing one‟s 
KBAT level.
H1: There is a significantrelationship between KBAT 
and KBKRE

Methodology
A purposive sample of data was obtained from Form 1 
students at a daily secondary school in Selangor after 
receiving cooperation from the school administration. 
Moreover, this school has the quality prescribed which 
is most students have intermediate academic achieve-
ment in general. The selection of respondents are based 
on; 1) students who are in Form 1, fit the mid-teenager 
category, 2) respondents come from families with mid-
dle level of socioeconomic background, 3) academic 
achievement of respondents are at the intermediate lev-
el, in the 2.41-3.60 level and the mean score in the pre-
tests ran based on five questionnaires.
In this study, Partial Least Square- Structural Equation 
Modelling (PLS-SEM) was used for data analysis. The 
PLS-SEM is a second-generation multivariate data 
analysis technique that examines the structural model 
with the primary goal of explaining variance in depen-
dent variables and is thus primarily used in exploratory 
research. The Smart PLS 3.3 application of PLS-SEM 
was used in this study to evaluate the hypothesised re-
lationships among the latent constructs within the struc-
tural model and to assess the measurement model in 
terms of reliability and validity (Hair et al., 2017).

Instrument
The IKBAT-SAINS inventory was developed based on 
the six cognitive domains of the Bloom Anderson Tax-
onomy theory, to measure the KBAT level of the Sci-
ence subject. Anderson and Krathwohl (2001) showed 



Volum-8, Issue-8, Dec.2021

Edu - Psycatia An International Journal of Education and Psychology
(A Peer-Reviewed Annual Journal) ISSN: 2348-0785

35

six strategies which were modified from the Bloom 
Taxonomy which are memorising, comprehending, ap-
plying, analysing, assessing and creating. Based on the 
elements contained in the Anderson Taxonomy, thus IK-
BAT-SAINS was developed to measure the KBAT lev-
el of respondents. IKBAT-SAINS contains 36 items to 
measure six subscales which are memorising (6 items), 
applying (6 items),analysing (6 items), assessing (6 
items) and creating (6 items). Every item was measured 
using the 5-point Likert scale (highly agree to highly 
disagree). Respondents are required to answer all of the 
questionnaires and respond by marking the scale that 
is accurate to their views. Respondents will mark the 
number 5 scale if they highly agree with the statement. 
Every item is measured using the 5-point Likert scale 
(highly agree to highly disagree). The credibility scale 
shows that IKBAT-SAINS has a great inner consisten-
cy. This is due to the credibility scale of each subscale 
is; Memorising α=.863, Comprehending α =.741, Ap-
plying α =.820, Analysing α =.816, Assessing α=.870 
and Creating α =.789. Generally, the value of α =.943 
proves that IKBAT- SAINS is acceptable and trusted to 
be used in the study.
On the other hand, IKBKre uses the theory framework 
introduced by the Center of Curriculum Development 
(2001) The subscales selected were generating ideas, 
foreseeing and hypothesising. The function of IKBKre 
is to measure the level of KBKre in students for the 
Science subject. 
A total of 18 items were divided equally between the 
three subscales. Every item is measured by using the 
5-point Likert scale (highly agree to highly disagree). 

The result of the credibility test shows that IKBKre 
has an excellent inner consistency. This is due to the 
credibility value for each subscales is; Generating Ideas 
(ME) α =.834, Foreseeing (MR) α
=.841 and Hypothesising (MH) α =.820. In general, the 
value of α =.917 proves that IKBKre can be accepted 
and trusted to be used in the study.

Findings
Measurement and Structural Model Assessment
Convergent and discriminant validity, as well as com-
posite reliability, were used to evaluate the measure-
ment model. All of the quality criteria were met for 
this measurement model, as shown in Table 1,be-
cause all factor loadings (> 0.60), Cronbach’s al-
pha (> 0.70), composite reliability (CR) (0.70), and  
average variance extracted (AVE) values (0.50) 
were above the recommended threshold (Hair et al., 
2017). The outer loading matrix was examined and 
the discriminant validity was tested using Fornell and  
Larcker’s (1981) criterion. All square roots of AVE 
had greater values than the inter- construct correla-
tions for the examined constructs, and all indicators 
loaded higher on their construct than all others, ensur-
ing the model’s external coherence, as shown in Table 
2. The structural model was analysed in terms of the 
collinearity diagnostic, coefficients of determination 
(R2), effect size (f2), and relevance and importance of 
the model paths after the basic quality criteria for the 
measurement model were met. Figure 1 displays the 
appropriateoutcomes.

Figure 1. Measurement Model

Table 1. Internal Consistency, Convergent Validity, Composite Reliability, and AVE

Loading

(>0.60)

AVE

(>0.50)

Composite

Reliabili-
ty(>0.70)

Cronbach‟s

Al-
pha(>0.70)

KBAT Analysing 0.980 0.953 0.992 0.990
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Applying 0.978

Assessing 0.975

Create 0.967

Remembering 0.979

Understand 0.978

KBKRE Forecasting 0.981 0.974 0.991 0.987

GenerateIdea 0.989

MakingHy-
pothesis

0.991

The R squared (R2) coefficients of endogenous con-
structs were assessed to determine the structural 
model’s predictive value. As can be seen in Figure 
1, all the considered KBKRE was able to explain 
of the variance in the KBAT (R2 = 0.909). In terms 

of effect size (f2), the difference in the R2 of the  
interest variable related to endogenous constructs 
when it is removed from the model (Hair et al., 2017) 
was found to represent a large effect of the KBAT on 
KBKRE.

Table 2. Discriminant Validity
KBAT KBKRE

KBAT 0.976
KBKRE 0.954 0.987

Testing Research Hypotheses
The path coefficients, t-statistics, and their bias-correct-
ed confidence intervals, computed by a bootstrapping 
process with 5000 resamples, were examined within 
the structural model to assess the relevance and signif-
icance of the interest direct effects. The results of the 

SEM as shown in Table 3 provide support for Hypothe-
ses 1. According to Hair et al (2017), the significant lev-
el is when the p value is below 0.05 and t value of more 
than 1.64. From the result, it was found that KBAT has 
a significant influence on the KBKRE (t value = 89.666, 
p= 0.00). Thus, H1, hypothesis was supported.

Table 3. Structural Model Assessment (Direct Effect Result)
Beta S.D TValue PValues Result

H1: KBATàKBKRE 0.954 0.011 89.666 0.00 Supported

Discussion
The skills of thinking and taking action creatively are 
very vital among people nowadays. The teaching na-
ture has to include problem solving, making decisions, 
creative thinking and critical thinking to nurture the 
thinking skills. (Baysal, Arkanb& Yildirim, 2010). This 
shows that an individual should think creatively and crit-
ically when faced with problems. The examination-ori-
ented education system in Malaysia requires teachers to 
finish the education syllabus within certain timeframes 
(Rashimah, 2012). Teachers prioritise finishing off the 
syllabus, causing the students‟ creativityduring learn-
ing the Science subject remains low (Siti Hajar, 2008). 
Nonetheless, the application of higher level of think-

ing skills, critically and creatively have to be instilled 
during the learning process. A study done by Sperry 
(1970) found that the left brain stimulates an individual 
to think critically while the right brain stimulates cre-
ative thinking. In truth, the potential of both sides of the 
brain needs to be developed equally through activities 
that stimulate KBKK (Sang, 2004). This shows the con-
nectivity of critical and creative thinking in increasing 
one‟s KBAT level. It is hoped that the future generation 
can practise theknowledge learned creatively so that 
they can maintain their productivity and are able to fit 
into the ever-challenging world (Ott &Pozzi, 2010).
Conclusions
This study focuses on thinking skills and creativity. 
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Solid thinking skills and creativity play an active role 
in producing innovative students. The importance of 
transformation in the education system is undeniable. 
Therefore, many efforts have been planned and imple-
mented so that the country can produce a generation 
that is skilled, educated and competitive at a global lev-
el. KBAT is emphasised as the current education devel-
opment demands the ability. In truth, KBAT encourages 
one to solidify the skills of thinking critically, creative-
ly and remain positive. To assess the KBAT level of 
students, the researcher has developed 2 inventories 
which are KBAT-SAINS Inventory (IKBAT- SAINS), 
and Creative Thinking Skills Inventory (IKBKre) to as-
sess the KBAT level and the creative thinking skills. 
These two inventories contribute to the benchmark in 
counseling, which is useful for counselors to identify 
the students‟ thinking levels, subsequently solving the 
youths‟ academic problems at the root level. This is due 
to the study being focused on Form 1 students. Next, 
the study tries to shape students that are not only memo-
rising but are able to understand the subjects learned by 
assessing, applying, analysing and creating. This mod-
ule tries to shape students‟ characteristics as people 
that are noble, possess high personality and contribute 
to their families, the public and the country.
This research studies the relationship between KBAT 
and KBKRE. The respondents were selected among 
the Form1 students   from schools   in a districtlocated 
in Selangor. All of the schools possess the same qual-
ities such as school environment, with middle family 
income or socioeconomic (SES) and intermediate aca-
demic achievement in the Primary School Achievement 
Test (UPSR). Next, the selected respondents were stu-
dents who achieved middle to low scores based on the 
higher-level thinking skills (KBAT) and KBKRE mean. 
The selected schools were normal daily schools with 
middle to low achievement levels. The validity and 
credibility of the research depends on the honesty level 
of the respondents in answering the questionnaire, to 
receive accurate and precise results. The validity and 
credibility are crucial to gain a very solid result that 
cannot be contested. Besides that, respondents are giv-
en a guarantee that all responses given during the study 
are confidential and will not be revealed to the public. 
Therefore, an “informed consent” form is prepared for 
them as soon as the first session is held. The purpose of 
it is to convince the respondents of the seriousness of 
the researcher in keeping and protecting the privacy of 
the respondents. This causes the study of respondents to 
be limited as all of the information received will not be 
revealed to anyone.

Therefore, for the next research, respondents should 
be selected from the younger group (aged 10 until 13) 
and older group (aged 18 until 20) to compare on the 
effects of intervention on students based on their age. 
Additionally, the scope of respondent selection needs 
to be expanded by selecting students that have high ac-
ademic achievement level and come from families with 
high socioeconomic background. The future research-
ers are recommended to use different approaches to 
improve the KBAT and KBKRE aspects by focusing 
on the relationship of self- concept such as centralized 
capital,transactional analysis therapy and gestalt. Other 
than that, the future research needs to include feedback 
from students and facilitators, apart from taking respon-
dents‟ ideas into consideration. This is important as the 
perspective of the ones teaching, and the ones learning 
can be analysed so that a two-way communication can 
be practiced.
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