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Student Decision-Making Ability as a Preparation for Facing the Industrial
Revolution 4.0
Budi Astuti, Rizqi Lestari, Caraka Putra Bhakti

Abstract

Industrial revolution 4.0 brings challenges for universities to prepare their graduates
capabilities. This study aimed to determine students decision-making ability as one of
the capabilities that need to be developed to face the industrial revolution 4.0. This
study used descriptive quantitative methods to obtain an overview of the decisions
making skills of students. The sample in this study were 107 students of the Guidance
and Counseling study program at Ahmad Dahlan University, Yogyakarta. The
instrument in this study is a scale consisting of 4 answer choices based on aspects of
decisions making abilities. The validity test was carried out using the factor analysis
test and obtained the results of 39 valid items and has a reliability value of 0.921. The
data analysis technique in this study was carried out using descriptive statistics by
looking for average values and standard deviations. The results showed that students
had decision-making skills that were in the high category with an average cost of
116.3. The indicators that have the highest score are evaluating the results of
implementing decisions and estimating the advantages and risk of a choice.
Meanwhile, the lowest score is to describe the problem and solve the problem
creatively. Overall, students already can make the right decisions as one of the skills
needed in the face of the disruption area.

Terms Index - decision making, the industrial revolution, universities, students.

1 INTRODUCTION

The development of information and communication technology has become crucial
in various fields of life. Human activities in the areas of economics, politics, education,
government, and different other public sectors have changed with the use of
computerized and automatization systems.
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The development of this technology has led humans to a more advanced era, namely
the industrial revolution 4.0. Rajko [2] states that the industrial revolution is a change
in human life, especially in industries, which is caused by technological
developments.

The industrial revolution will change the classical production system that uses
humans as the primary resource, into a system that can work collaboratively with
machines and automated technology tools. This system will be organized through the
use of the Internet of Things (IoT) on these machines and other devices. Nagy et al.
[12] suggested that the basis of industrial revolution 4.0 is the use of data, this data
can be analyzed and processed in such a way that it can support the production
process. The purpose of this system is expected to produce higher quantities of
production.

Meanwhile, Schwab [21] explains that the industrial revolution 4.0 not only affects
the production sector and the economy, but also affects the way of life, how to work,
and interaction between humans. Today, thousands of people are accustomed to using
gadgets and connected to millions of people from various parts of the world. The
extensive use of technology throughout the world can produce a variety of new
products in human life, namely artificial intelligence, robots, Internet of Things (IoT),
biotechnology, nanotechnology, energy storage, and a variety of products that did not
exist before.

Xu et al. [16] argue that industrial revolution 4.0 is not only about changes caused
by technological advances, further, but also industrial revolution 4.0 is closely related
to disruptive innovation which can have an impact on core sectors such as education,
health, and economic sectors. The creation of a more sophisticated and more
productive system will undoubtedly have an effect on the human resources needed in
various areas Industrial Revolution 4.0 requires creative, innovative, superior human
resources, and can utilize technological sophistication to work optimally. The role of
humans will shift to become managers and users of technology in the industrial
revolution 4.0.

In the education sector, technological developments have brought new impacts
and challenges to the formal education system [24]. Shahram & Hussin [1] indicates
that innovations in the industrial revolution era 4.0 have brought a new model in the
education world, namely education 4.0. This education system in period 4.0 should be
able to prepare graduates for future life and possess skills that cannot be replaced by
robots or machines. Industry and tertiary institutions need to work together to
develop and the skills of their graduates [7]. Education 4.0 is a response to the needs
of the industrial revolution 4.0, where humans and technology can co-exist and
collaborate to create various innovations.

As part of the educational environment, universities have crucial challenges to
prepare themselves through education 4.0. Shahram & Hussein [1] expressed concern
that universities would not survive in the 4.0 industrial revolution if they did not
immediately equip students with the various skills needed in the work environment.
Colleges need to prepare graduates to face the workforce through the implementation
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of a curriculum that focuses on technical and non-technical skills required for the
disruption era [4]. One of the universities in Indonesia is Ahmad Dahlan University.
As an educational institution, Ahmad Dahlan University has a vital role in education
4.0 by preparing students to have various skills needed in the disruption era.

Grzybowska & Lupicka [13] propose three core competencies that need to be
possessed in the 4.0 industrial revolution, namely technical skill related to the ability
to operate machinery and technology. This competency including mastery of statistics,
coding, media, design, and other technology. The second competency is managerial
skills, which include problem-solving, creativity, decision making, and analytical and
research skills. Meanwhile, the third competency is social competencies, which
include the ability to convey knowledge, leadership, to cooperate with other people.
In this study, we will focus on managerial competencies, especially decision-making
ability. Universities, as educational institutions need to equip students with excellent
decision-making skills before entering the workforce.

Mackall [10] explain that the decision-making process consists of 5 aspects, namely
identification of problems, composing alternative decisions, thinking about risks and
consequences, determining and evaluating decisions. In the element of problem
identification, people can set systematic goals, describe problems, analyze and
interpret questions, be responsive, and be creative in addressing an issue. Meanwhile,
in the aspect of preparing alternative decisions, people must be able to collect
information and develop alternative choices that can be taken. In aspects of risk and
consequences, individuals must be able to estimate the advantages and risk of a
decision, see the impact of decisions that will be applied, and make decisions based
on several available alternatives.

The aspects of determining decisions include the ability able to plan decisions
implementation and commit to decisions that have been taken. After making a
decision, people must be able to review the results of decisions that have been taken,
evaluate the effects of implementing the resolution and be able to plan choices in the
future.

The decision-making ability needs to be possessed by every labor in the disruption
era. Students who are studying in universities need to prepare themselves by
developing decision-making skills before they graduate from college. Research on
decision-making abilities of students in universities is essential to do as a part of
education 4.0 preparation. This study aimed to determine students 'decision-making
abilities as a manifestation of students' readiness to enter the disruption era.

2. RESEARCH METHODS

2.1. Research Type

This study used a quantitative approach with a type of descriptive methods.
The quantitative approach used to get a generalization of amount sample about the
decision making abilities of students. Descriptive methods in this study were
conducted to obtain an overview of specific skills that were good or need to be
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improved based on the decision-making aspect.

2.2 Place and time of research

This research was conducted at Ahmad Dahlan University in May-June 2019.
2.3 Research Subjects

The subjects of this study were 107 students of the guidance and counseling
study program at Ahmad Dahlan University.
2.4. Research Instruments

The instrument in this study is a scale consisting of four answer choices which
arranged based on aspects of decision-making abilities, according to Ferguson (2004).
The validity test in this research instrument was carried out using the Pearson product
moment's different power test and obtained the results of 9 items are invalid. The
number of valid objects is 39 items and has a reliability value of 0.921.
2.5. Data Analysis Techniques

The data analysis technique in this study was carried out using descriptive
statistics by looking for average values and standard deviations. This average value is
then compiled using the categorization formula as in table:

Table 1. Categorization of decision-making score

Formulation Score Category
X>u+1,55D X>126,75 Very high
p+0,5.5D<X= ” - ;
5< —
w+1,5.5D 107,25<X=126,75 High
- 5. =
b 3;0155%3( 87,75X=107,25  Medium
t-1,5.5D<X= e T )
10,5.5D 68,25 < X=87,75 Low
u-1,5.5D>X 68,25 >X Very low

The categorization in the table. 1 will be used as a reference to determine the
decision-making abilities of students.

3 RESEARCH FINDINGS

Based on the data obtained from 107 students of the Ahmad Dahlan University
Guidance and Counseling study program, the results of the study are as follows:
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Table 2. Distribution of Decision Making Capability Scores

Score Category Frequency
X>126,75 Very high 23
107,25< X = 126,75 High 66
87,75<X=107,25 Medium 18
68,25 < X=87,75 Low 0
68,25 >X Very low 0
Mean 116,3

Based on the table 2, it is known that the decision-making ability of students in
the Guidance and Counseling study program at Ahmad Dahlan University is in a

proper category with an average value of 116.7. There is the distribution of student
decision making ability:

Figure 1. Student Decision-Making Ability

Decision-Making Ability

H Very high
M High

® Medium

Based on the figure 1, we know that 62% of student have decision-making
ability in the very high category. There are the details of the scores of each item:
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Table 3. Decision Making Skill Indicators

No. Indicators Score
1 Establish systematic goals 2.87
2 Describe the problem 2.76
Analysis and interpretation of
3 issues 294
4 Responsive to question 3.03
5 Solve problems creatively 279
6 Gathering information 297
7 Arrange alternative choices 3.02
Estimating the ad vantages and
8 risk of a decision 3.09
9 See the impact of the decision =~ 2.93

Make decisions based on
10  several available alternatives 292
Plan the way to implement the

11  dedsion 2.99
Commit to decisions that have
12  been made 3.07

Review the results of the
13  decisions that have been taken 3.04
Evaluate the effect of
14  implementing the decision 3.16
15 Plan future decisions 3.08

Based on the table 3, it is known that the indicator that gets the highest score in
evaluating the results of implementing decisions and estimating the advantages and
risk of a choice Meanwhile, the lowest score is to describe the problem correctly and
solve the problem creatively.

4 DISCUSSIONS

The results showed that students' decision-making abilities obtained a mean rating of
116.3, which was included in the high category. Only 16% of students who have
decision-making abilities in the medium category. Meanwhile, none of the students
had decision-making abilities in the low or deficient class. Overall, students already
have the decision-making skills needed in the era of industrial revolution 4.0.

Based on the results of decision-making indicators, it was known that students get
the highest score on the index of evaluating the decisions implementation results and
estimating the benefits and risk of a decision. This results showed that students have
been able to involve cognitive processes by making estimates about the advantages
and risks that will be obtained if they make a decision.

This capability is essential for the disruptive era, and this is in accordance with the
opinion of Shah, et al. [15] that in the decision-making process it is necessary to carry
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out a risk analysis based on the criteria and trends possessed by an organization or
decision-maker. This risk analysis is essential to do because, in the era of industrial
revolution 4.0, there will definitely be many risks that have not been encountered in
the previous period. This is in accordance with the opinion of Birkel et al. [11] that in
the era of industrial revolution 4.0, there will be 27 risks that can occur in various
sectors of human life. These risks or losses will appear in the industrial area, which
includes finance, competition, investment, and dependency.

Meanwhile, in the ecological dimension, the 4.0 industrial revolution can bring
risks to pollution, excessive consumption, and environmental pollution due to
products that are difficult to recycle because of the high individuality of product use.
In addition, the risks from the industrial revolution 4.0 can also arise in the field of
technology such as weak privacy, the unpreparedness of resources, and lack of
knowledge about technology optimization.

Among the many risks, the risk most associated with students of Guidance and
Counseling study program at Ahmad Dahlan University is a social risk. Students, as
prospective counselors need to know the hazards that can occur in the industrial
revolution era 4.0. The social dangers include job-losses, decrease resource
requirements in various fields because they have been replaced by robots and
machinery, and stress that may occur due to working under high pressure to achieve
production targets. The many risks that arise need to be understood so they will not
make a wrong decision in the future. The decision which is taken must be a decision
that can bring many benefits and a little risk. Students can minimize the failure of
decision making by considering the risks of each arrangement that will be taken.

Decision making is an important skill to be possessed by people to determine
attitudes and actions in various situations. Decision making can be defined as a
process of identifying and selecting a decision from multiple available alternative
arrangements by involving cognitive and affective aspects to achieve a specific goal
[17]. Individuals must reason in choosing one among the many alternative decisions
that can be taken. Meanwhile, Turpin & Marais ]20] state that decision-making is a
comprehensive process and can be assessed from many perspectives. In general, the
decision-making process consists of two stages, namely the different stage or the
exploration stage, which allows individuals to think of as many solutions as possible
that can be taken from the problems.

The next stage is convergent, where individuals will begin to select alternative
solutions before finally making a decision by choosing an alternative solution as a way
to achieve the desired goal. The exploration stage in decision- building on the
industrial revolution 4.0 settings will be more challenging to do because of the
availability of various accesses and sources of information. This access to data can
support the exploration process on a different stage. In addition, speed is an essential
thing in Industry 4.0. Therefore, humans are required to have fast and appropriate
decision-making abilities in various situations [22]. Changes that always occur quickly
and unexpectedly make the ability to make decisions rapidly and precisely as an
essential ability that must be possessed by individuals.
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In addition, students have also been able to evaluate their decisions. Students
already have an awareness that the decision-making process does not only stop at the
selection of choice but also must evaluate the results of implementing the decision.
This evaluation can be used as a reference for future decision making when faced with
similar problems. Assessment in this decision-making process includes evaluating the
consequences of a decision for themselves, for others (clients or members), as well as
for the organization or institution as a whole. In conducting this evaluation, ethical
principles need to be applied, namely, to see whether the decision is in accordance
with the values used in institutions and society [9].

Evaluation by applying ethical principles or moral principles needs to be done to
ensure that the decisions taken are in accordance with the rules and culture in the
environment. This is in accordance with Negulescu [18] that every decision which is
taken must make decision-makers feel satisfied and happy. The resolutions also must
be able to arouse enthusiasm for the team to achieve better results. In contrast, if the
decision taken has not brought satisfaction and energy to the decision-maker, then the
decision needs to be reviewed again, it will be implemented in the future.

Although the majority of students already have excellent decision-making
abilities, students still get low scores on several indicators, namely the signs describe
the problem correctly and solve problems creatively. This results showed that students
always have difficulty explaining the problem. They are trying to determine the cause
of the problem and have not been able to understand the issues that occur in depth.
The ability to describe and analyze the purposes of this problem needs to be improved
to face the era of industrial revolution 4.0.

This is in accordance with the opinion of Huitt [23] that in the process of problem-
solving and decision-making there is an input stage where the individual will be
aware of the problem and begin to make an effort to understand the situation or
problem in depth. The ability to understand and describe this problem is essential to
have by the student so that they will know in detail the causes and what parts have
been affected by the problem. This ability needs to be reflected in students so that the
decision-making process can run smoothly. If students do not understand the
problem, students will have difficulty in determining alternative solutions or choices
of decisions that will be taken to solve the problem.

Meanwhile, students' decision-making abilities are also still low on indicators to
solve problems creatively. Creativity is a process of thinking that involves imagination
intelligence, knowledge, and ideas as a solution to a puzzle [6]. Students are still
having difficulty to find creative alternative solutions to their problems. In general,
they tend to choose something based on their past decision-making experience. This
condition will inhibit and has many shortcomings because students have a lack of
renewal in the mindset to get creative ideas.

This is similar to the opinion of Wilson et al. [8] that students in higher education
still have difficulties in developing creativity due to several factors, especially there
are feelings of shame, lack of motivation, limited time and opportunity, and the
existence of social pressures. This lack of creativity needs to be improved as
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preparation for the 4.0 industrial revolution. This is in line with Mustapha et al.[19]
that efficiency, productivity, and innovation that emerge from creativity are things
that are needed by future workers to be able to compete and survive in a modern
workforce. Creativity is an essential thing to survive and compete in the 4.0 industrial
revolution. A decision can be categorized as a creative decision if the choice is not
standard or rarely applied in that situation. Creativity is needed to be used in the
decision-making process so that decisions which are implemented in accordance with
the atmosphere or needs and are not rigid [14].

Afrianto [5] explained that educators must have new awareness as agents of
change in the education era 4.0. Not only because the ability of the machine can store
and even transfer knowledge in a sophisticated manner, but also because students
today can easily get the experience quickly. Furthermore, the new mindset is a
challenge for educators to keep looking for new learning approaches. Likewise,
current guidance and counseling students as guidance and counseling teacher
candidates are expected to focus on developing students' skills and character, such as
empathic communication skills, promoting tolerance, being responsible, open-
minded, able to work together, and others skills needed in a disruptive era.

Overall, students of Guidance and Counseling study program at Ahmad Dahlan
University already have excellent decision-making abilities, although there are still
16.8% of students who have decision-making abilities in the medium category. The
differences in decision-making abilities in these students can be influenced by various
factors such as personality, experience, knowledge, and perceptions of decisions. This
is in accordance with Huitt's [23] that decision-making abilities are influenced by
individual differences, which include own personalities such as thinking, feeling,
judging, and perceiving according to the Myer-Briggs personality theory. This
personality type has a different influence on individual decision-making abilities
based on their respective characteristics, which were not examined in this study.

This research was done in one study program as a sample at Ahmad Dahlan
University. It is a limitation that need to be improved because the student in other
study programs also must have decision-making ability as a basic skill for facing the
Industrial Revolution. The next research should get more students from various study
program to get a larger sample and more complex data about student decision-making
ability.

5 CONCLUSION

Based on the results of the research that has been done, it is known that the decision-
making ability of the students of Guidance and Counseling at Ahmad Dahlan
University is included in the high category. Some students still have difficulty in
describing problems and composing creative decision alternatives, but they already
had the ability to analyze the advantages and risks of a decision and are able to
evaluate the results of decisions that have been taken. This good decision-making
ability can be a provision for students to face the disruptive area.
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