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Abstract—Invention is a process of developing creative minds,
innovative and inventive in preparing the workforce informed,
and competent in facing the challenges of rapid technological
development today. Knowledge and individual competency are
needed to produce a new design of a product. Knowledge and
skills are the components related to invention process that could
be identified easily. Therefore, this study aimed to determine the
level of student’s knowledge and preferences in invention
process, student’s skills in selecting the process knowledge, and
to identify the relationship between the student’s knowledge and
the preferences process that they chose. 528 students from
vocational colleges were involved in this study. The set of
questionnaires based on Renwick model and iceberg competency
model was used to measure the variables needed. The results
showed the level of student’s knowledge in invention process
was high and the students also preferred the idea of development
when they chose the invention process. This study also
concluded that there was a significant relationship between
knowledge and student’s preferences in invention process. In
conclusion, the application of skills and knowledge in invention
process will be applied in students’ competency and it is capable
of developing new ideas to create innovative and creative
products.

Index Terms—Invention, knowledge, skills, and vocational
colleges.

. INTRODUCTION

In applying the elements of creativity and innovation,
students need to grow their ideas when they are given
opportunities in their activities [1]. According to [2], the
competencies to conduct cognitive, effective, and
psychomotor reflect the knowledge, skills, and ability to
achieve. Students who have high competence will have high
interest in everything they do and have the attitude of a sense
of responsibility to their assignment or task related to problem
solving. The statement issued by [3] in which invention is a
subject that uses a combination of three dimensions or the
mind concepts, skills and attitudes or values of the task or
problem. As a result, the combination of these three
dimensions will produce an idea that starts with the mind.
Accordingly, the present application of their skills on the
invention reserved by vocational students can produce
students who are competent and skilled in their fields to meet
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the needs of industry, and thus can achieve the goals
contained in the vocational curriculum. A high level of
competence in students will also show good performance in
work and has the markets to meet the needs of industry.
Therefore, vocational college students need to have a creative
mind and innovation in themselves through their curriculum
copyright, in line with the objectives of vocational college
students which to create and produce high-level job
competence that can meet the needs of industry. Through
education process, it could enhance the skills of students in
solving problems by applying the knowledge and skills
acquired at the vocational college. Moreover, students and
creators can be simultaneously produced in the future.

Il. INVENTION PROCESS MODEL

The process of designing a series of stages; are
interdependent on each other will focus on creative and
critical thinking and could ultimately result in a product
prototype that can be evaluated based on the specific criteria
according to the invention [4]. Referring to [5], the process of
designing can be very flexible, as they can be structured and
adapted to meet the needs of various problems. Fig. 1 and
Table I shows the process of invention in producing a new
design.
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Fig. 1. The procedure of invention process.
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TABLE I: DESCRIPTION OF INVENTION PROCESS
Process Description

Identifying problem The problems are identified in advance,
then the problems existedareanalyzed and
understood using free sketches, notes, and
images that can help to understand the

issue.

Specification Specifications of what arerequired such
as materials, equipment, and procedures are

determined.

Research The proposed product design is studied
with complete information and data about
the proposal with sketches, notes, drawings,

diagrams, charts, and questionnaires.

Ideas Creative ideas for products to be
manufactured are proposed and initial
sketches and ideas using a variety of

techniques are made.

The ideas submitted are considered and
the most creative ideas to beused in the
invention processis selected.

Ideas evaluation

The development of
selected ideas

The idea chosen is explained by showing
how the result of theproduct design using
sketches and views of subsection.

Working drawing A sketch of ideas is performed through
painting work in the orthographic drawing,

cutting, and painting performances.

Planningto produce Achart and a diagram that show the
needs of design processes such as materials

and production levelsis made.

A. Competency Model

The competency model describes a combination of
competence that could be linked to a specific task to generate
an excellent output. A competency is an individual
characteristic that can be measured or counted reliably and
can be shown to significantly differentiate between superior
and average performers, or between effective and ineffective
performers. Competency can be described as a set of behavior
patterns that an incumbent needs to bring to a position in order
to perform the tasks and functions to delivering the desired
results or outcomes [6]; while [7] viewed competency as an
underlying characteristic of an individual that is causally
related to criterion-referenced effective and superior
performance in a job or situation. They identified five types of
competency characteristics, which consist of motives, traits,
self-concept, knowledge, and skills. Firstly, motives are the
things that an individual consistently thinks about or wants
that stimulate an action. Motives drive, direct, and select the
behavior towards certain actions or goals and away from
others. Secondly, traits are the physical characteristics and
consistent responses to situations or information. Thirdly,
self-concept is an individual’s attitudes, values or self-image.
Fourthly, knowledge is the information that an individual has
in specific areas. Finally, skill is the ability to perform a
certain physical or mental task. Knowledge and skill
competencies tend to be visible and relatively surface
characteristics, whereas self-concept, traits, and motive
competencies are more hidden, deeper, and central to
personality. Surface knowledge and skill competencies are
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relatively easy to develop and training is the most
cost-effective way to secure those abilities [7].

Fig. 2 explains the iceberg competency model, which
consists of seven (7) categories of competence and divided
into two groups. The group on the surface is called the
knowledge and skills competencies group which are shown as
the top part of the iceberg. The competence group consists of
skills and knowledge competencies. The group on the bottom
level of the iceberg is the collection of behavioral competence.
The competence group consists of few categories including
the competence, social roles, self-image, character, and
motive. Knowledge and skills are conspicuous component
competencies and identify personal characteristics of the
supporting components. This component is an important
factor in the effort to establish members with the knowledge
and skills required. All categories of competence are central
to the self of an individual in executing a task.

Skills
What | can do

Knowledge
What | know

Value
What do | think is important?

Self-image
How do | see myseif?
My Traits
What are my habits?
My Motives
What energises me?

Fig. 2. Iceberg competency model.

A survey research design that applied descriptive and
inferential quantitative approach was carried out to determine
the level of knowledge of students in invention process based
on Renwick model and iceberg competency model. The focus
on competencies in the surface area involved knowledge and
skills. The relationship between the level of knowledge of
students in the process of designing and the tendency of
students in the process of designing was studied. The
variables were based on the process of invention by [5] and
the competence of the students' knowledge in the process of
designing. In this research, the primary objective of the study
was to identify the level of knowledge of students in the
process of designing, the aptitudes in the process of designing,
the students that chose skills to design, and the relationship
between the level of knowledge of students in the process of
designing and the trends of students in the process of
designing. 528 vocational students were involved in this
research and they were required to answer the questionnaires
based on the invention process and competency criteria. The
research objectives were:

1) To identify students’ knowledge in invention process;
2) To identify students’ preferences in invention process;
3) To know students’ skill in invention activities;

RESEARCH METHOD
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4) To investigate the relationship between knowledge and
students’ preferences in invention process.

IV. RESULT

This research involved 528 vocational college students in
Malaysia and consisted 425 male and 103 female. They are
enrolled in technology courses; mechanical and
manufacturing technology, electrical and electronic
technology, and construction technology. For the first
research objective, the level of knowledge of students in the
process they created was showed that based on the analysis
that has been done. The items that earned the highest mean
score (mean score 4.19) was the 43" item with the question “I
prefer to read materials to add my knowledge”. In the
meantime, the lowest item was the 45"item with the question
“l am able to relate previous knowledge to generate design
ideas” (with a score of 4:08). This indicates that the
knowledge of students in the process of designing is based on
the mean score higher than average. The mean score of
students’ in stage of designing process is 4.22 and it was
described that students tend to perform activities of
developing ideas. To know the student’s skill in invention
activities, the situation of designing product was given.
Students have to decide which process they prefer to see the
extent of their skills in the process of designing. Most of the
respondents have a tendency to choose as their process of
copyright as specified by their process copyright [5]. In
answering this question, students are more likely to do
activities with the idea of doing a selection over another. To
answer the fourth question, namely whether there is a
relationship between the level of students’ knowledge in
designing and the trends process students in the process of
designing. The results showed a significant relationship at a
high level of correlation between the level of knowledge of
students in the process of designing and the tendency of
students in the process of designing in which the value of p
was <0.05.

The results showed students have high level of knowledge
in the process of the invention and students also prefer the
idea of choice when choosing the design process. There was a
significant relationship between students’ knowledge and the
selection of process they created. In conclusion, the
application of skills and knowledge in the process they
created improves competency and students are able to
develop new ideas to create innovative and creative products.

V. DISCUSSION

Majority of vocational students have a high level of
knowledge in designing process. Knowledge is also synonym
with the domination in science in which when a student has
mastered any field, they will become confident and in they can
create a creative and innovative product [8]. This shows that
students should have knowledge and skills competencies in
designing an adequate process before they step into the career
world someday so they are well prepared and not surprised by
the nature of the work in the future. The majority of
vocational students have a high level of process they created
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in each design process. The development of the idea of choice
in the context of the designing process is based on the idea
that has been developed to show how the design process is
produced [5]. The researchers found that students in
vocational college tended to process because in this process
there are a number of elements needed by students to hone
their creative thinking skills. The prototype is a product
developed at the early stage of production for the purpose of
developing the idea of choice among students. At this stage,
the prototype will allow and enable students to fully
understand how to produce the products whether it is hard or
easy.

Hence, in the process they created, students can be exposed
to a variety of soft skills are required by the students. An
invention is a unique thing that can provide a wide exposure to
students in science, technology, and entrepreneurship. The
designing process must be taken seriously especially in
finding the ways to overcome challenges. With a curriculum
that is based on invention, students are able to realize the
delivery of process creates innovative teaching, it is more
student-centered, and more flexible approaches are included
in the curriculum that has been reoriented in order to take into
account certain issues such as the development of information
technology, environment, culture, international language,
entrepreneurship, and the requirements of service industry
which is growing rapidly.

Thinking skills are applied in doing things and students are
able to generate their ideas in the production of opinion that is
deemed appropriate. Knowledge is also one of the key factors
in producing invention process. If the students have a high
level of knowledge, it will be easier for them to carry out the
process of invention and thus they can develop marketable
and innovative products. In the context of knowledge
competency, it is the ability to continuously upgrade their
knowledge to improve their own performance effectively.
This could be seen when a student has the knowledge of
design process and continuously practicing this process can
improve the copyright of students in the lower level up to high
level. The researcher identified that when a student can master
their knowledge in accordance with the proper process they
created, they will be able to save energy, costs, and time. Thus,
when students have the tendency to invent the process of
selecting, the correct user can establish student excellence in
design so creative and innovative invention can be
successfully produced.

VI.

In summary, this research which was related to curriculum
copyrights aimed to produce students with creative and
innovative skills and knowledge such as problem-solving
skills. With any application of skills and knowledge, students
will be able to adapt to the changes in technology through
their inventions. Accordingly, with the implementation of
designing technology process on the students in vocational
colleges, a society with creativity will be produced through
their respective skills and this will indirectly make the
students better in preparing for their future career and they
will be able to solve problems creatively.

CONCLUSION
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