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ABSTRACT

Higher Order Thinking Skills (HOTS) are required to face a fast-changing and unpredictable
situation or condition in the future. This study describes the HOTS profile of Vocational High School
(VHS) students in Surakarta and its correlation with the work readiness in the field of mechanical
engineering. The students” HOTS data were collected through the lathe technique examination, which has
been tested empirically and validated by the subject matter. The result of the study showed that the HOTS
profile of VHS students of mechanical engineering categorized as high, moderate and low were 36.81%,
18.68%, and 44.5% respectively. The higher thinking level of VHS students showed that students' work
readiness was also higher. This means that HOTS was related to psychological, physical, and experiential
aspects of the students. The result of HOTS profile could be used by the VHS teachers as the basis to
provide high quality lessons to produce graduates equipped with HOTS and better competitiveness and
professionalism in workplaces.
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INTRODUCTION

Education has become one of an
important factors in the development of a
country since education is the basic means
for implanting, training and developing the
ability of the human resources of the
country. Moreover, the development of
education is related to the preparation of a
qualified generation, who are able to adapt
to the advancement of technology. A
qualified human resource could be shaped
through formal or informal education. The
students will be taught about skills which
would strengthen them academically and
socially. The provision of qualified human
resources could be done starting from High
School education [1].

One of the methods to improve human
resources quality is through vocational high
education. Vocational high school (VHS) is
formal education which trains its students on
on specific skills which are suitable with
their talent and interest. The VHS has an
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important role in developing the human
resource for their preparation in workplaces
[2]. There are several areas of expertise or
programs on VHS, including engineering,
office administration, sales, and marketing
fields.

Vocational education has different
characteristics ~ compared to  general
education. This can be seen in the education
criteria, the lesson, and the graduates. The
characteristic of a vocational education
according to Finch & Crunkilton [3]
includes: (1) orientation of education and
training, (2) justification for existence and
legitimation, (3) focus on curriculum
content, (4) the criteria for success of
learning, (5) sensitivity for the development
of society, and (6) a cooperation relation
with the society. Vocational education as a
sub-system of general educational aims at
direct preparation of individuals for the
world of work or world of industry as well
as providing specific training that is
reproductive based on teachers’ instruction;



Hasan & Pardjono, The Correlation of Higher Order Thinking Skills and Work Readiness of Vocational High School Students

with the intention to develop the
understanding of a particular industry,
comprising of the specific skills or tricks of
the trade [4].

Article 3 of Indonesian Law of
education, Decree No. 20/2003 further
defines vocational education as a system of
education which focuses on the ability as
well as the character of individuals with the
aim of developing their potentials,
capability, creativity, independence and
responsible in order to meet up with the
global challenges into the world of work or
industry.

Vocational education has an important
role in developing human resource and
technology in order to compete on a global
scale. The preparation of human resource
and technology are implicated on the
characteristic or the principal of vocational
education, which mean to be responsive and

anticipative towards the technological
advance [5]. Vocational education requires
an effective learning strategy that is

contextual based on the actual world of work
and industry, work based competencies that
is comfortable, safe, easy, and inexpensive
to implement [6]. The statement underlines
the importance of vocational education in
preparing the students with qualified
resource and trusted knowledge, behavior,
and skills in order to cope with the advance
of technology so that they are able to
compete in the professional working world.
VHS challenge is how to produce
graduates to take a part and compete in the
condition of social, economic, cultural, and
political uncertainty [7]. The other challenge
is the learner’s development in the 21%
century, which 1is the
unpredictable and fast-changing condition
thus the school has to be able to facilitate the
learners’ process or studies which should be

era with an

suitable for the characteristics of today’s
learners [8].

The learning concept in the 21
Century has been shifted to the direction of
students as the center or source of education,
that is self-learning, self-actualization
process with a focus on how to learn, self-
rewarding, multiple sources of learning,
networked learning, lifelong learning and
learning  without limited access to
information (everywhere and anytime),
unlimited, opportunities, world-class
learning, local and international outlook [9].

The learning in 21 Century
emphasizes on the students’ ability in
critical thinking, higher order thinking skills,
able to link their knowledge with the real
world, mastering information technology, to
communicate and collaborate [10]. The skill
is achieved through the implementation of
the learning method which corresponds with
the mastering of materials and skills. This
shows that education is a pioneer in creating
qualified human resources. Education
covering science, technology, engineering,
and mathematics, is the basis for the
implementation of a more effective and
relevant education [11].

One of the main focuses of 21%
century thinking competence in achieving
learning objectives is Higher Order Thinking
Skills [12], [13]. The skill demands qualified
human resources in order to compete on a
global scale. This is the main learning
objective in VHSs, especially in mechanical
engineering program, thus the students
possess the skills to think logically and
critically to understand the concepts and
principles which are related to the pattern
and spreading of social interaction, space,
needs, and the society development in order
to create a better living condition and solve
problems in society [14].
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Higher Order Thinking Skills (HOTS)
can be trained to the students by giving
motivation and counseling [15]. HOTS is
determined by the usage of thinking space
for a new challenge. HOTS, according to
Darby & Rashid [16], covers thinking
critically, logically, reflectively, meta
cognitive, and creatively. While the category
of HOTS according to Tanujaya et al. [17]
several aspects, which are: (1)
Analysis, evaluation, creation, (2) Logical
reasoning, (3) Decision and critical thinking,
(4) Problem solving, (5) Creativity and
creative thinking.

HOTS is related to the preparation of
VHS graduates in entering the industry. A

covers

qualified vocational graduate is not only
skilled in practice but also able to think
deeply [18]. HOTS is required in developing
a human’s character. The professional
working world demands a skill which
corresponds with the company’s goal for
improvement and to maximize the
company’s profit [19]. Subkhan et al. [4] ,
explained that there are 23 skill attributes
which required in workplaces and industries,
namely: effectiveness, competence,
management, creativity, futuristic thinking,
leadership, trust, orientation goal, learning,
decision making, negotiation,
communication, employee development or
coaching, analytical problem solving,
cooperation,  presentation, diplomacy,
conflict management, empathy, customer
service, planning or organizing,
interpersonal skills, Higher Order Thinking
Skill (HOTS) and self-management. Based
on the skills required in the working world,
HOTS is one of the basic skills which must

be possessed by the students of VHS. In
order to produce work-ready graduates, the
materials are planned and regulated to
achieve and improve the students” HOTS
[20].

The objective of this study is to study
and analyze the HOTS achievement of a
VHS  students in the Mechanical
Engineering Program, and to indentify the
correlation of HOTS and work readiness.
This is
Engineering graduates are

cruacial since the Mechanical
required in
working and an industrial world [21]. The
HOTS achievement could be used as the
basis for the teachers in implementing the
lessons and its relation with the working

readiness of VHS graduates.
METHOD

This study was an ex post facto study.
It was conducted in the second semester of
2017/2018 academic year. The population
consisted of the students of VHSs at the
mechanical  engineering  program in
Surakarta. The population of this study
included 839 students. This study did not
conduct entirely to all of the population, but
it was studied based on the number of
samples. The samples were 182 students
from nine VHSs. The sampling technique
used was proportional random sampling
with the assumption of the homogeny
student population of VHS Mechanical
Engineering in Surakarta. The instrument
which was used were reasoned multiple
choice questions on lathe learning materials,
to measure the HOTS. The research
procedure was presented in Figure 1.
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Design of HOTS o | . | .
nstrument »  Expert Judgment » Instrument Testing »  Data Collection
Analysis of
Students’ HOTS [«
Level

Figure 1. Research Procedure

The instrument used was a multiple-
choice test on the materials of the lathe
technique. The data were analysed with
quantitative  descriptive  analysis. The
analysis of HOTS using multiple-choice
instrument use scoring guidance from
Tursina [22], as described in Table 1.

Table 1. Instrument Scoring Guidelines

that the HOTS-oriented problem is valid and
feasible to be used in this research, with a
mean of 3.45.

Table 2. Results of HOTS validation

55

Expert 1  Expert2 Score Mean Interpretation

3.40 3.51 3.45 Valid

No Interpretation Score
1 Wrong answer with wrong reason 1
2 Right answer with wrong reason 2
3 Wrong answer with right reason 3
4 Right answer with right reason 4

Student scores are obtained based on
specified scoring guidelines, then the score
is used to determine the category which
corresponds with the interval formula by
Azwar [23].

u—(e(Fn-1)Z) sx su+(c Fn-1)Z) (1)

X = The total score of each
respondent
= Theoretical mean on scale
t (¢/2 n-1) = value t on 0/2, degrees of freedom

n-1
s = standard deviation
n = number of subject
RESULTS AND DISCUSSION

Table 2 shows the results of construct
validation by experts. Both experts stated

Based on the construct validation by
experts, the reasoned multiple-choice test is
tested empirically. The empirical test is
given to 42 students. The result of the
empirical test with the Quest program shows
that 20 questions are fit and valid to be used
in the research, while the question reliability

shows item and personal reliability
presented in Table 3.
Table 3. Question Reliability
Reliabilities Value Interpretation
Item 0.69 Reliable/High
Personal 0.84 Reliable/High

After the empirical test had been
conducted, the field test was conducted to
discover the HOTS of VHS students of
Mechanical  Engineering program in
Surakarta. According to operational verbs,
there are several indicators for measuring
HOTS (1) students can analyze with sub
aspect to sort or to organize and attributing
or giving special characteristic, (2) students
can evaluate with sub aspects of checking,
criticizing, or responding, (3) students can



56

Jurnal Pendidikan Teknologi dan Kejuruan, Vol. 25, No. 1, May 2019

create with sub aspect of formulating or
generating ideas and planning or designing.
In this study, the multiple-choice
assessment instrument was reasoned in
addition to being an evaluation tool on
formative tests as well as to examine and
measure students' HOTS. The wuse of
multiple choice instruments is grounded
based on the HOTS indicators. Students'
thinking level is divided into 3 categories;
low, moderate, high as shown in Table 4.
Using (1), then the

theoretical mean is on the scale = 50,

equation

value t[%,n—l} = t[n'zﬁ,ﬁs—l_‘} =1.994 ,

varians 5 = 55.43 and standard deviasi

5 = 7.44. Limit the score to be in equation

).

Equation (2) is then used as a reference for
categorization of low, moderate and high
HOTS levels.

Table 4. The Category of HOTS of Vocational
Education Students
Score Range Category
X >51.08 High
48.92 <x<51.08 Medium
X <48.92 Low

The test is conducted in nine VHSs in
Mechanical Engineering programs in
Surakarta. This is intended to observe the
differences of HOTS in each of the different
levels. Figure 2 shows the percentage of the
students’ HOTS in the category of low,
moderate, and high from nine VHSs in
Mechanical in

Engineering  program

48.92 <x<51.08 2 Surakarta. The description of HOTS level of
each VHS is shown in Figure 2.
14
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Figure 2. HOTS profile of Students of Vocational High Schools in Mechanical Engineering
program in Surakarta

The result shows that SMK Warga
Surakarta has a high level of HOTS.
Meanwhile SMK Murni 1 Surakarta, SMK
Bhineka Karya, and SMK Pancasila
Surakarta did not achieve the high level.
SMK Catholic St. Mikael Surakarta, SMK

Warga Surakarta, and SMK 2 Surakarta
achieved a moderate level of HOTS
percentage at 4.40%. SMK Murni 1
Surakarta and SMK Bhinecka Karya
Surakarta did not achieve any moderate
level HOTS percentage at 0%. Finally, SMK
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Muhamadiyah 1 Surakarta did not achieve a
low level of HOTS at 0%.

Obtaining the results of HOTS above
relates to the work readiness of VHS
students. Work readiness is affected by
psychological, physical, and experiential
factors [24], Furthermore attributed to

HOTS indicators include analyzing,

evaluating, and creating. Each of these
indicators forms the activities and
operational verbs that can ultimately be
determined correlation to the work readiness
of the students' VHS competence in the skill
of the lathe machining. The matrix of
correlation HOTS and work readiness was

presented in Table 5.

Table 5. The Matrix of Correlation HOTS and Work Readiness

Thinking s . o Operational Verbs .
Skills Thinking Skills Activities Thinking Skills Job Duties
. Differentiate between Assess, compare, criticize, sort, Competent to analyze .
Analyzing . . . . problems when the machine
different concepts differentiate, determine. . .
was broken in the job
Correct a particular e Competent to evaluate
. . Evaluate, assess, criticize, make a
Evaluating statement or choice by . . . methods and work processes
. choice, correlate, give an opinion . . .
giving a reason to achieve targets in the job
Create or develp p new Assemble, design, plan, create, Competent to create or
. products, theories or . .
Creating . formulate develop an innovation product
perspectives based on ) h
. in the job
learning
Factors affecting HOTS in schools
Then, according to Table 5, the correlation among others are media, models, and
matrix that have bben developed can be learning in schools [26]. Furthermore,

obtained by correlating the scores between
work readiness and HOTS. These
correlations are presented in Table 6.

Table 6. HOTS Score and Percentage of
Work Readiness

Score Range Average Work Readiness

(%)

X = 5108 77.03
458,92 =< ¥ = 51.08 69.27
X = 4892 60.91

Learning in VHS emphasizes the
ability to think, attitude and practice. Best
practice abilities are balanced with good
thinking skills [25]. The capability to think
in accordance with the development of the
21% century is HOTS [11]. HOTS involves
aspects of analyzing, evaluating, and
creating [17]. Thinking skills support for
best student practice skills.

different students' practice abilities are also
influenced by the students' early skills. The
result of HOTS distribution shows that the
learning process in the school is very
influential. The differences in HOTS
evaluation is affected by approaches,
models, media, and methods of the lesson
thus the teacher needs to master the lesson in
the class and able to arrange a lesson which
HOTS. It was
affected by the students’ input, lesson, and
study which did not
adequately support the HOTS achievement
[27].

The result of the study shows that the
students who are in the high, moderate and
low categories were 39.56%, 18.68%, and
41.75% respectively. This shows that the
students’ HOTS could still be improved so
that the HOTS capability could be improved
to a high level. The HOTS improvement is

improves the students’

the enviromental
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taught and done by the teacher in schools.
The teachers give a stimulus to the students
through well-done lesson activities. The
point of references includes; (a) emphasizing
in ability to think, analyze, evaluate, and
create through habituation of students’
activities such as observation, collection,
process, serve, and making conclusion, (b)
giving question or facts which engage the
students into thinking, (c) emphasizing the
contextual lesson and continuing the study
not only on the domain of knowledge but
also until the ability is achieved so that they
can use their knowledge to solve problems
[28].

VHS students who are graduated
should be ready to work, thus the capability
to think was crucial and associated with the
work readiness of VHS students [29].
Thinking activities is almost provision in
work that uses thinking skills to solve the
problem. Thinking activity is a mental
activity intention and the ensuing job
outcome from a mechanical engineering
technician. A purposeful mental activity
over which we have some power or control.
Any mental activity that helps formulate or
solve a problem, make a decision or fulfil a
desire to understand [30]. Furthermore
Woods [31] explained problem-solving as
the process of obtaining a satisfactory
solution to a novel problem, or at least a
problem which the problem solver has not
seen before.

Work readiness is influenced by
psychological, physical, and experiential
factors [32]. All three factors are related to
the competent to analyze, evaluate, and
create. The competent to analyze forms the
work readiness in overcoming various
problems when the machine cannot be
operated. The competent to evaluate forms
the work readiness in evaluating methods

and work processes to achieve the targets.
The competent to create a work
preparedness in creating or developing an
innovation product in the work. It is an
important capability which helps the
students to get into and participate actively
in the world of work or industry.

One of the skills required in the
world of industry is HOTS [33]. However,
today’s VHS graduates lack the ability of
HOTS because they received too many
lessons in hard skills and lacks the
development of thinking skills. In other
words, the development of HOTS in VHSs
would not fulfill the requirements of the
working  world today, where the
development and changes are very fast so
that the graduates should be able to adapt
with the working world which becomes
more complex day by day[34].

Sala and Silva [19] stated that HOTS
is one of the skills required for the students’
work preparation because the world of the
industry requires an individual who
possesses adequate ability to analyze,
evaluate, and create. The students’ HOTS of
VHS in Mechanical Engineering which is
categorized as low is 41.75% of total
students, the rest students are categorized as
moderate and high. These results are in
consistent with the statement from
Kemendikbud [14] which stated that the
majority of VHS graduates in Indonesia
does not only lack the ability to adapt to the
development of science and technology, but
also lacks the ability to develop themselves
and their career in the workplaces. The
qualifications of prospective workers which
is needed in the working world, apart from
the scholarship and skill requirements, are a
series of important intangible non-technical
skill which is called soft skills, such as

higher order thinking skills.
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CONCLUSION

HOTS of vocational
Mechanical  Engineering program in
Surakarta  with the levels of high,
moderate and low are 39.56%, 18.68%, and
41.76% respectively. Of the nine public and
private VHSs, there are a few schools that
managed to equip the students with HOTS,
while there are some VHSs that are not able
to equip the students with HOTS. VHSs that
managed to equip students with HOTS are

students in

categorized as schools with standardized
quality learning process. These results lead
to the importance of supporting the students
to achieve HOTS. The higher level of

thinking  effectively = propmts  the

students' work readiness. This means
that HOTS 1is related to psychological,
physical, and experiential factors.
Therefore, there needs to be a lesson where
the HOTS can be developed to prepare the
students in entering the working world.
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