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Abstract: Teachers play an important role to help student in solving problem in school and consequently preparing
for their future career. Teachers can be the most important feature to expose thinking style in class. This is the
implication of Technical and Vocational Education and Training programme which requires the students to be able
to think creatively and critically in problem-solving. As inventive problem solving is known to be creative
assessment methods for innovation, it is needed to guide Design and Technology teachers to expose the student
new technique of solving a problem. This study attempts to investigate teachers’ perception of their thinking style
and inventive problem-solving skill. The importance of thinking styles in inventive problem-solving skill and the
factors contributing to the achievement to inventive problem solving are also discussed. Data were collected from
367 Design and Technology teachers across Malaysia. Data obtained were analyzed descriptively. This study
confirmed that teachers know the role of thinking style in solving a problem. They also admit that inventive
problem-solving skill is important but half of them still having problem to master the skills. Problem identification
is claimed to be a vital process in solving a problem but yet, majority of them still facing problem in finding the
root cause. As a counter-measures on this miss-alignment, modules are needed by teachers to help them integrating
their thinking styles into teaching and learning in class. Module also acts as teaching aids for teachers in guiding
them solving inventive problems.

Keywords: Thinking style, problem-solving, inventive problem-solving, problem identification, module

1. Introduction

The present generation and technology explosion shows the beginning of the globalization era in which the nations of
the world are working to advance their respective countries to form a solid-state. Malaysia has also endured many
changes in line with time. Thus, the development of the country based on its mould should be implemented through
various channels. One of the Six Strategic Trusts in the Eleventh Malaysia Plan, 2016-2020 is shifting towards
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industry-led programmes to produce a skilled workforce to meet the changes by employing Technical and Vocational
Education and Training (TVET) programme. This plan shows how important the education channel is. It pursues the
economic, political, social development and technological forces.

As Vision 2020 is the framework for becoming a developed nation, education is hope to be able to serve the main
agenda to form a community that shapes the formation of the nation. This has been appropriately stated by Rasul et al.
(2015) that a quality and skilled workforce is very crucial as the ingredients in Vision 2020. Ismail & Abiddin (2014)
added that to support and shapes the nation, Malaysia will need an educated and quality skilled workforce. Education
plays an important role in preparing a good quality skilled workforce. Thinking skills are very important to the
workforce as it helps to think holistically and synthesize information, to integrate environmental and societal values and
ethics into work and solve the problem in creative ways (Boer, 2014). Thus, one of the important goals in education is
improving thinking ability, and schools are considered places where thinking skills can be enhanced. The thinking
ability or thinking skills can be interpreted as an intellectual process involving the conceptualizing, application,
analysis, syntax, or assessment of collected or generated information through observation, experience, reflection,
propensity, or communication (Idris, Ariffin, & Ishak, 2009). Since, it has been known to be the cornerstone of creating
a creative educational development among students (Chew & Nadaraja, 2014). Thinking Skills Model is introduced by
the Ministry of Education Malaysia. This thinking model has been used since 1994 which emphasize critical and
creative thinking and problem-solving to prepare the student for future demand, especially in employability skills. This
is in line with Roy (2012) that thinking skill is very important that it shouldn’t be lost in the curriculum.

The thinking model which better known as KBKK (Critical and Creative Thinking Skills) is adapted in all subjects
in school. One of them is Design and Technology (DT) subject which aims to formulate and develop capabilities in
design and technology as well as business and entrepreneurship. These basic skills enable students to be independent
and productive in life. This will bring a change to students in line with the government’s goal of generating first-class
human capital in the 21st century (Ismail, 2012). Nevertheless, Malaysia Higher Education Blueprint also stated that
one of the 5 major shifts to address future outlook is to have a high quality of Technical and Vocational Education and
Training (TVET) graduates. Undeniably, the preparation and exposing these students to the TVET career path in the
early stage seems to be vibrant. The commitment of DT teachers in preparing the students physically, emotionally,
spiritually and intellectually is required to meet this desired outcome.

2. Problem Background

The needs in the 21st century have to be specified, as education has come under criticism from many sectors (Foshay &
Kirkley, 2003). For example, in industrial sectors, problem-solving skill is the basic skills required by the employee
(Wan Mohamed & Omar, 2010). Thus, to teach and develop this skill at the very beginning, teachers have looked for
ways to reform teaching, learning, and the curriculum especially in uplifting this utmost skill. As inventive problem
solving is known as the utmost skill needs in today’s world (Omar, 2015) which has also been admitted by Abdul Latif
(2014), it is undeniable needs for teachers to be a good problem solver. Inventive problem solving also known to be
creative assessment methods for innovation (Buzuku & Shnai, 2018).

Unquestionably, innovation and product design come from one component, hence Inventive problem solving is
very important in DT subject to boost up students’ creativity to design innovative products (Wang & Zhang, 2017).
Meanwhile, as Malaysia Education Blueprint 2013 — 2025 states that teacher quality is the most significant factor in
determining student outcomes, Doménech-betoret & Gomez-artiga (2014) also stressed that students also perceived that
teacher has a good thinking style which will carry a high quality of learning session. Thus, teachers need to have
sufficient knowledge and skills of inventive problem solving for them to deliver good teaching.

Tee, Saien, Yee and Mohamad (2017) stated teacher is the person who is responsible to expose problem-solving
to generate ideas to develop solutions that are more effective and practical. Ismail (2012), in his study, has the same
question as a researcher, do the teacher prepared to teach this skill? And this question leads to the teachers’ perception
of their skills. Hence this paper will discuss teachers’ perception of their thinking style, inventive problem-solving
skills, and problem identification. The importance of thinking style in Inventive problem-solving and factors
contributing to the achievement of inventive problem-solving skills will also be elaborated. This will conclude how
does the teacher’s perception is important to determine the success of their student in designing creative and innovative
products to cater to current technology needs.

3. Methodology

This research used the quantitative approach with survey design. The surveys in this study were managed through
Google Docs. Google provides a service that allows creating forms and documents online. It then can be shared with
anyone who has access to the Internet. The survey form was sent out through email, Facebook, WhatsApp, Instagram
and Telegram for the respondents to complete one time. The respondents will not be able to see one another’s responses
(Nulty, 2008) because the program automatically puts the results into a spreadsheet for further data analysis.
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3.1  Population and Sample

The population for this study is identified appropriately. The target population was primary school Design and
Technology teachers who had experience teaching Design and Technology and teachers who are teaching Design and
Technology in this current year. The target was the Design and Technology teacher across Malaysia. A volunteer
sampling technique was applied in this research. There are 7772 primary schools in Malaysia. According to Krejcie &
Morgan (1970), the minimum number of samples is 367 respondents. Table 1 segregates the number of population and
samples in every state in Malaysia.

Table 1 — The Population and Sample of DT Teachers in Malaysia

Zone State Population Sample

Sabah 1072 51

Zone 1 Sarawak 1264 60
Labuan FT 17 1

Johor 905 43

Zone 2 Melaka 237 11
Negeri Sembilan 349 16

Perak 852 40

Zone 3 Selangor 659 31
Kuala Lumpur FT 202 9
Putrajaya FT 14 |

Kelantan 418 20

Zone 4 Pahang 539 25
Terengganu 352 17

Kedah 547 26

Zone 5 Pulau Pinang 271 13
Perlis 74 3

7772 367

3.2 Research Instrument

A set of questionnaires that consist of 20 items was used as a research instrument. The questionnaire is divided into two
parts. Part A comprises three items related to demographic factors including gender, education level and years of
teaching. While Part B consists of 20 items of two choice answer, ‘Yes’ and ‘No’. However, a link is also given to
teachers who wish to identify their thinking style. This link, which accessing the thinking style test, will be appeared
after teachers completed the 20 items. Prior to the actual research, a pilot test was conducted to determine the reliability
of the instrument and to achieved the desired objective of this study. The reliability of this set of instruments is o =
.872. The survey instrument used to measure teachers’ perception is sought to find out as in Table 2.

Table 2 — Themes From The Questionnaire per Item

Theme Abbr. Total Item Question No.
1 Thinking Style TS 5 1,2,3,5,7
2 Inventive Problem-Solving Skills IPS 7 4,6,8,9,11,12,13
3 Problem Identification PI 6 14,15,16,17,19,20
4 Module M 2 10,18

3.3  Data Analysis

Overall, 367 data managed to be collected. It is then analyzed according to the theme as illustrated in Table 3.
Frequencies and percentages were employed for every theme in Table 2 on teachers’ perception of their thinking style
and inventive problem-solving skills, problem identification and module. The percentage resembles the ‘Yes’ answer
from the respondents.
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Table 3 — The Coding For Each Item in The Questionnaire

Item Abbr.
I know my thinking style TS1
I know thinking style is important to solve inventive TS2
problem
I need to know my thinking style TS3
I need to master inventive problem solving IPS1
I believe my thinking style can help me in solving inventive TS4
problem in DT
I believe my problem-solving skills can help me to solve IPS2
inventive problem in DT
I believe thinking skills has a close relation to inventive TS5
problem solving
I know problem-solving skills model/s IPS3
I know inventive problem-solving skills is important in IPS4
solving problem in DT
I believe Thinking Style Modul and Inventive Problem Ml
Solving can help me in solving problem in DT
I mastered Inventive Problem-solving skills in DT IPS5
I have problem in solving inventive problem in DT IPS6
I totally depend to textbook and DSKP (Curriculum IPS7
Standard Document) in problem-solving in DT
I know problem identification is one of the phase in Pl
solving problem
I know problem identification is important phase in P2
problem-solving
I need to master problem identification. PI3
I believe by doing problem identification or to state Pl4
problem can help me to solve problem
I believe Modul of problem identification can help in M2

solving problem in DT effectively
I mastered problem identification skills in design process PI5
I have problem in identifying problem in DT PI6

4. Result

The result will be discussed in terms of teachers’ thinking style, their perception of inventive problem solving, how
they justify problem identification and the countermeasure of having module as a teaching aid.

4.1 Teachers’ Thinking Style (TS)

99.2% of teachers agreed that thinking style does have a close relation to inventive problem-solving. How close the
relation is, has been discussed by Toivonen (2015); Hsiang-tang & Jahau (2003); Berdonosov (2015) which agreed that
thinking style does take part in how the problem will be solved. Hence, a certain type of thinking style will lead to a
different way of solving a problem. Most teachers perceive that they know their thinking style and understand the
importance of thinking style. They can relate that by having the right thinking style, it will help them to solve the
problem they face. Temel (2014) agreed that on the contrary, the teacher tends to ignore the problem they face if they
lack thinking skills.

Based on this study the perception of most teachers in Malaysia in knowing their thinking style is undeniably
needed, however; their action does not always align. 96.4% of teachers agreed that they need to know their thinking
style but only 72% showed up to access the thinking style test. This might because they know their thinking style and
do not need further confirmation or they do not need to know their thinking style even though they answered ‘Yes’ in
item TS3 as in Table 4. Another factor is might be due to the medium that the researcher used. It was online and one
should complete the test at once. The teacher perhaps having difficulty in the process of answering the question and
couldn’t proceed to complete it.

On the other side, even though 97.3% said they know their thinking style but 72% of them showed up to answer
the thinking style test. Again, it is not aligned. The only factor is that teachers are not sure of what type of thinking
style they have. Thus, they need to have certainty of their thinking style.
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Table 4 — The Percentage of Thinking Style per Item

Code TS1 TS2 TS3 TS4 TS5
Iknow  Iknow the I need to I believe it will help It has close
my TS important of TS know my TS me to solve problem  relation to IPS

Thinking 97.3 99.2 96.4 96.4 99.2
Style (TS)

4.2 Teachers’ Perception of Inventive Problem Solving (IPS)

Based on the study, most teachers agreed that problem-solving skills are very important that they need to master it. It
helps them to solve the inventive problem. Despite knowing the importance of it, only 65.2% of them know the
problem-solving models as in Table 5.

In the context of Design and Technology, 93.7% of teachers know the importance of inventive problem-solving
skills but only 67% of them perceive master in it. 93.7% resembles most of the Design and Technology teachers in
Malaysia who do know inventive problem-solving. They may have the fact that the inventive problem solving is the
most comprehensive, systematically organized invention knowledge and creative thinking methodologies (Cavallucci et
al., 2015) that drives them to answer ‘Yes’ in IPS1.

53.3% of teachers claimed they do have difficulties in teaching inventive problem solving to their student and
about half of the respondents are using a textbook or standard curricular documents to expose problem-solving skills in
their class. The use of these teaching aids can be seen as an alternative way to assist them in their classes.

Table S — The Percentage of Problem-Solving Skills per Item

Code IPS1 1PS2 IPS3 1PS4 IPS5 IPS6 IPS7
Irrrtzes(tietro beliIeve I l:ﬁgw . I know I.PS I magtered Ihave a I totally
IPS ithelps  model/s important in DT ~ IPSin DT  problem depend on
Problem- 99.2 99.2 65.2 93.7 67.0 53.3 47.4

Solving Skills

4.3 Teachers’ Perception in Problem Identification (PI)

An inventive problem is a problem that has negative side effects after the solution is achieved. According to Genrich
Altshuller, a patent examiner for the Russian Navy, Inventive Problem Solving has systematic methods and tools for
analysis which will support the decision-making process (Labuda, 2015). It consists of problem identification as its first
step.

Thus, for this study, as for problem identification, almost all teachers admit that the importance of this first step in
the problem-solving phase; to state a problem. They claimed that they need to master problem identification for them to
solve the problem. By doing the problem identification process, it helps the teachers to define what is the root cause of
a problem. 65.2% of teachers perceived that they mastered the problem identification but yet lose confidence whether
their judgment is right (59.7%) as in Table 6.

Table 6 — The Percentage of Problem Identification per Item

Code PI1 PI2 PI3 PI4 PI5 PI6
I admit PIisone Iknow Plis I believe
. I need to I I have
of the problem- important IP can
. master PI mastered  problem PI
solving phase phase help
_ Problem 88.2 93.7 98.3 98.3 65.2 59.7
1dentification
4.4 Module

As the miss-alignment happen between IPS5 and IPS6 (Table 5) which shows, teacher perceived that they have master
the Inventive Problem Solving but yet they claimed they still have problem in the DT subject, it was good to have 88%
of teachers perceive that Thinking Module is needed (Table 7). This module will help the teacher in their DT class.
Most of the teacher admits the close relation of thinking style and inventive problem-solving.
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Table 7 — The Percentage of Thinking Style per Item

Code M1 M2
The needs of Thinking Module The needs of PI Modul
Module 88.0 93.7

On the other hand, as in Table 6, teachers perceived that they mastered the problem identification but yet lose
confidence whether their judgment is right. As a countermeasure, the majority of teachers agreed on the needs of a
reference that can guide them on how to identify the problem. Hence, the only factor of how teachers can successfully
solve inventive problem solving is having the module as a teaching aid.

5. Conclusion

Thinking style can help the workforce to think holistically and solve the problem in a creative way (Osterman, 2015).
The unawareness of oneself thinking style will lead them to be ignorant to solve the problem (Temel, 2014). Thus, it is
the teachers’ role to encourage awareness of thinking style and to foster inventive problem-solving skills in their
students at an early age. Despite the fact that teachers perceived that they know their thinking style but they still need
teaching aids to help them in class. They agreed on using the module as their teaching aids to expose students to
inventive problem-solving skills. This effort will therefore benefit the student as they are the future workers of
tomorrow. The limitation of this paper is that it only provides the teacher’s perception of their thinking style but what
type of thinking style they have was not stated. Future research can be focused on the type of teacher thinking style and
what thinking style is considered best to lead to the achievement of solving a problem. Despite this limitation, the
discussion in this paper can assist in better development of teaching aids that will boost teacher to prepare the student
for 21st Century demand, especially in technical employability skills.
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