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Abstract: This study aims to provide an assessment instrument oriented to Higher-
Order Thinking Skills (HOTS) based on metacognitive skill. The research product was
analyzed for feasibility using a validation test of constructs and contents. The
assessment instrument was measured with the difficulty and different levels of the
questions. A valid product is tested to acknowledge the user's response. The results
showed that the construct and content validation is valid, with 94 percent and 91
percent, respectively. The analysis of the different levels of the question showed a
good different result. It implies that the instrument points lead to HOTS, which can
improve students' metacognitive skills. The revised instrument was tested to the
users, with the response was about 86.17 percent. The validation result from the
experts and the response of the user can be concluded that the instrument of the
HOTS-oriented and metacognitive-based assessment is entirely feasible, so it can be
used as a guideline and reference by the teachers in the vocational school to develop
similar products.
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INTRODUCTION

The theme of assessment for higher-order thinking skills (HOTS) has invited attention
among scholars in the last decade. An assessment with a high difficulty level will increase
the students’ critical thinking, both cognitive and metacognitive skills (Narmaditya et al.,
2018). It is prominent to research the development of assessment instruments oriented
to HOTS based on metacognitive skill due to the result can function as a guideline for the
teacher in knowing the high-level thinking skills of the student. It also allows the student
ability to answer or solve the problem.

The idea is also supported by a research conducted by Lestari et al. (2016) that the
test instrument oriented to HOTS is developed according to the quality criteria that have
been set and effectivity level of use. Besides, the research of Budiman and Jailani (2014)
produces a HOTS-based assessment instrument that can describe the test question
quality of HOTS to measure the high-level thinking skills of students. Also, research by
Yerizon (2019) found that the worksheet of math in junior high schools based on
(metacognitive approach can effectively improve students’ HOTS. Assessment is an
activity undertaken to acquire, collect, analyze, and interpret information in any form,
which is used as the basis for decision making about the performance of the students, the
curriculum, learning programs, and cultural and school policy (Enger & Yager, 2009;
Kusaeri, 2014; Uno & Koni, 2012).
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The assessment activity could ideally measure the students' competence
following the previous competency objectives. The instruments used in measuring
the cognitive, affective, and psychomotor development should suit and be oriented
to a higher level of difficulty. Besides, it must train the students to think critically. A
HOTS-oriented and metacognitive-based assessment instrument is strictly
necessary. As explained by Arifin (2014), the assessment activities should
encourage the teachers to improve their teaching skills and help students develop
optimally. The assessment goal can be used by teachers to monitor and evaluate the
process, learning progress, and improvement of student learning outcomes on an
ongoing basis (Widana, 2017).

Referring to the Regulation of the Minister of Education and Culture No. 23 of
2016, the implementation of assessment is conducted concerning the principles of
whether it is valid, objective, fair, integrated, open, comprehensive, continuous,
systematic, oriented to the criteria, and accountable. According to Curriculum 2013
of Indonesia, the revised edition, the assessment of student learning outcomes for
secondary education is from the aspect of attitudes, knowledge, and skills. The
assessment conducted in this study is the assessment of knowledge. The assessment
of knowledge is an activity performed to measure the skills of the learners, such as
factual, conceptual, procedural, metacognitive, and High-Order Thinking Skills
(Bowler, 2010; Chevron, 2014; Higgins, 2017; Masari & Anghel, 2012; Zumbach et
al, 2020).

The revised edition of Curriculum 2013 emphasizes on the Basic Competency
(KD) used as the minimum competencies that must be accomplished by the learners.
Teachers are required to formulate some indicators as a reference assessment to
determine the target achievement of Basic Competence. Under the curriculum, some
stages need to be done in developing an instrument of assessment: determining
objectives, analyzing the necessary competencies, outlining the essential
competencies into indicators, developing the points of the questions based on the
indicators developed, creating guidelines for scoring and answer keys, reviewing
and revising the questions, and investigating the questions.

To realize the assessment and improvement of the education quality standard
in Indonesia based on the implementation goal of the revised edition of Curriculum
2013 as well as 21st-century learning, learners are required to improve their High-
Order Thinking Skills (HOTS) in the cognitive domain. Curriculum 2013 Revised
Edition requires the implementation of assessments that encourage students to
develop answers, not only choosing the answers provided. This is in line with the
statement of the Minister of Education and Culture that HOTS is deliberately
implemented to encourage the critical culture of students, so their thinking process
can be seen from the answer (Jarvis & Baloyi, 2020; Nguyen and Nguyen, 2017;
Pilten, 2010; Yang, 2015; Yee et al., 2015). The students' high-order thinking skills
are expected to apply in problem-solving to confront the real problems around
them.

HOTS is the ability to apply new information or prior knowledge and to
manipulate it to reach the possible answers in the new situation (Budiman & Jailani,
2014; Pratiwi & Fasha, 2015; Roets & Maritz, 2017; Widana, 2017). The HOTS of
students can be empowered by giving an erratic and unusual problem therefore
students can solve it based on their knowledge and experience (Nofiana, 2016; Tal
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& Hochberg, 2003; Wu, 2016). According to Kurniati et al. (2016), HOTS is the ability
to think in a critical, logical, reflective, metacognitive, and creative way. When
viewed from the knowledge dimension, generally, the questions related to HOTS
measure metacognitive category, so they do not only measure the factual categories,
conceptual, or procedural ones.

The metacognitive category describes the ability to connect several different
concepts, interpret, solve problems, select problem-solving strategies, find new
methods and arguments, and make the right decision (Widana, 2017). HOTS is a
thought process of students in the cognitive and taxonomy level of learning, such as
the methods of problem-solving, Bloom's taxonomy, and the taxonomy of learning,
teaching, and assessment (Saputra, 2016). (Brookhart, 2010) reveals that HOTS is
in "top-end" in Bloom's Taxonomy, which is analyzing (C4), evaluating (C5), and
creating (C6). High-order thinking skills include problem-solving, creative thinking,
critical thinking, arguing skills, and decision-making skills. Therefore, the processes
are necessary to measure the student's knowledge.

In the higher-order thinking processes, the student demonstrates an
understanding of information and reasoning, not merely recalling (Jarvis & Baloyi,
2020; Lee, 2014; Wing et al., 2014). According to Widana (2017), the questions
of HOTS in the context of the assessment to measure skills of (1) transferring one
concept to the other ones; (2) processing and applying the information; (3)
searching the connection of the different variety of information; (4) using the
information to solve problems; and (5) studying the ideas and information critically.
The questions of HOTS have three characteristics: (1) measuring the HOTS; (2) using
the assessment based on the contextual problem; and (3) using the form of several
questions.

The interviews with the teachers of public administration at the State
Vocational School 1 Pasuruan indicated that the students' skills are usually done in
a written test. It is known that the questions have not been referred to as the
students' HOTS thoroughly. The questions given to the students are generally still in
the category of low-order thinking skills, which are in the domain of remembering
(C1), understanding (C2), and applying (C3). In the multiple-choice questions, most
questions given are taken directly from the material in the book and the examples
that have been described by teachers, so students only need to remember back what
they had learned. Whereas in the essay question, the given questions only ask
students to explain the meaning and to mention something from the subject
material. Therefore, the students' HOTS is less visible.

The results of the interviews above illustrate that HOTS's implementation for
students has not been entirely performed as to what the Government is expected in
the Curriculum 2013 Revised Edition. Therefore, it is necessary for assessment
instruments that emphasize the creation of questions in the scope of analyzing (C4),
evaluating (C5), and creating (C6) to stimulate metacognitive-based HOTS. Surasa
et al. (2017) remarked that these studies' results could realize a harmonious
correlation between aspects of metacognitive and cognitive. It also requires the
contribution and active participation of the teacher.

A prior study by Wardany and Ramli (2017) on the development of assessment
to measure Students' HOTS showed that the product of assessment instruments of
HOTS is multiple choice test and a multiple-choice developed has confirmed for
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validity and reliability with the very-high average interpretation, as well as the
quality of the good questions in the level of difficulty and differentiation feature. The
research by Arifin and Etnawati (2017); Susanto and Retnawati (2016) revealed
that assessment instruments of HOTS developed can show and identify the students'
HOTS. The assessment instruments developed by the researcher is the instrument
of HOTS-oriented assessment based on Metacognitive, using two forms of the
writing test, which is the form of the test is subjective and objective that every item
comes with the answer key and the way of HOTS.

METHODS

This research was designed to produce a product of assessment instruments on
Public Administration-oriented subjects to HOTS based on metacognitive for class X
OTKP in the State Vocational School 1, Pasuruan. The research model employed
Research and Development (R & D) by Borg and Gall (2003) and adapting eight of
the ten steps, which illustrated in Figure 1.

Preliminary Planning Developing the Validating the
Studies Product Draft Product Draft

. . . . Developing the
Final Product Revision <:| Field Trials product

Figure 1. The Charts of the Stages of Research Instrument Development of HOTS-

Oriented and Metacognitive-Based Assessment
Source: Adapted from Borg and Gall (2003)

The analyzed data were taken from the validation of the contents, validation
of constructs, and user’s response in the trial. Content validation was done by a
teacher of General Administration in the State Vocational School 1, Pasuruan, while
construct validation is conducted by a lecturer of the Management Department,
Faculty of Economics, Universitas Negeri Malang. Validation was done by giving a
questionnaire assessment of the product to the validator to acknowledge the
feasibility of the instrument. The questionnaire assessment was equipped with
column comments and suggestions used to revise the assessment instrument.

The results of the user response were taken when they carry out field tests to
acknowledge the response of the students to the metacognitive-based HOTS
questions presented by giving a questionnaire at the end of the learning as well as
to know the level of difficulty and differentiation level of the question for the class X
OTKP 2 with 30 students. The data analysis technique used to analyze the
quantitative data of the validation assessment results and a subject test on the draft
of the developed product uses the following formula (Akbar, 2016).

p = 15 1009
= Tsp * 0



14 Jurnal Pendidikan Bisnis dan Manajemen, Volume 6, Number 1, July 2020, Pages 10-23

Description:
P = Percentage
Tse  =The Empirical total Score

Tsh  =The Expected Total Score

The feasibility of the product results in the research and development are
identified with a percentage score. The higher the score of the results of the data
analysis shows the better level of the product feasibility results. The qualification
rate of the product feasibility instruments is presented in Table 1.

Table 1. Feasibility of the Media

The Achievement Value Validity Category Description
25.00 -40.00 Not feasible not allowed to use
41.00 - 55.00 Less feasible not allowed to use
56.00 - 70.00 Moderate allowed to use after major revision
71.00 - 85.00 feasible allowed to use after minor revision
86.00 - 100.00 Highly feasible Excellent to use

Source: Adapted from Akbar (2016)

The analysis of the questions' quality employs the analysis of the difficulty
level of questions and the analysis of the differentiation features. The difficulty level
the question is associated with the number of students who can answer the item
correctly. The points which are too easy are not stimulating students to increase the
effort to solve it (Arikunto, 2015). The difficulty or easiness of a question is
expressed as difficulty index. Thus, upon formulating the question's points, the level
of difficulties needs to be empirically seen by the following formula (Arifin, 2014).

_ (WL + WH) 1000

~ (nL + nH) x 100%
Description:
WL  =the number of participants who answer any of the groups below
WH = the number of participants who answer any of the groups below
nL = the number of lower groups
nH = the number of the upper groups

The difficulty level of the description question calculates how many percent of
the students who failed to answer correctly or are below the passing grade of every
question. The results of the calculations performed can be adjusted with the range
of values in Table 2.

Table 2. Range of the Values of Difficulty Levels

Range The Level of Difficulties
73% to the top Difficult
28% -72% average
0% -27% Easy

Source: Adapted from Arifin (2014)
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The test of the differentiation is used to acknowledge whether the questions
can distinguish learners with high skills and those with the low one. According to
Daryanto (2012), the formula to find the value of distinguishing features.

Xp — XB
D= "smi
Description:
X4 : The average score of the Upper Groups
Xp : The average score of the Lower Group
SMI :Ideal Maximum Score
D : Differentiation

Besides, the criteria for determining the differentiation are presented in Table 3.

Table 3. The Range of the Differentiation

Range Differentiation
0f0.70 <D <1.00 Excellent
0.40<D<0.70 Good
0.20<D<0.40 Moderate
0.00<D=<0.20 Sufficient
Negative (-) Poor

Source: Adapted from Daryanto (2012)

RESULTS & DISCUSSION

Content Validity and Construct Validity Result

Content validation and construct validation are carried out to determine the HOTS-
oriented and Metacognitive-based assessment instrument's content and
construction feasibility, which can be accessed in Table 4.

Table 4. Content and Construct Validity Result

Content Validity (1 teacher) Construct validity (1 lecturer)
No et ) Crieris Mo pemement (o Critris
1  Average Content 93.3 gsz}s,ible 1 Language 92 gsz}s,ible
2 §:§§:§§ation 90 gsz}s,ible 2 Graphic 793 gsz}s,ible
3  Average Language 86.6 gsz}s,ible 3 Presentation 100 gsz}s,ible
Validator Score 090 Yo, MV gish pemie

Source: Data Processed (2020)

The result of the content validation of the assessment instrument was very
feasible with a score of 90.90 percent, and so was the construct validation of the
assessment instrument with 94.54 percent. The results of the content validation
and construct validation from the two expert validators, both qualitatively and
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quantitatively, are used as a reference in making product improvements in
instrument creation. Based on the validation result and field trial result, the
developed HOTS-oriented and Metacognitive-based assessment instrument are
developed content, and construction is feasible to use. However, improvements or
revisions are still needed therefore the product developed becomes better and may
meet the instrument criteria that may help students carry out high order thinking
and meet the criteria for achieving metacognitive competence.

Field Trial Result

The student test results on the question items of the assessment instrument
are done by filling in the user response questionnaire. User response questionnaire
data taken from 30 students are provided in Table 5.

Table 5. Quantitative Data on User Response by Students

No. Component TSE (%) Criteria
1  Language 172.67 86.33 Excellent
2  Presentation 342 85.5 Good
3  Instrument utilization 174.66 87.33 Excellent

Average Score 86.16 Excellent

Student test results on the question items of the HOTS-oriented and
metacognitive-based assessment instrument was declared "excellent" with a
percentage value of 86.16 percent.

Question Difficulty Level Result

The difficulty level data is taken from the user subject (students) when
working on 50 question items, 30 multiple-choice questions, and 20 essay questions.
The difficulty level result of the 1st question on multiple-choice is that there are
questions with a low difficulty level, with a total of 10 questions. Besides, there are
17 questions with moderate difficulty. Meanwhile, the analysis result in the essay
questions produces questions with two low-level difficulty questions and 17
moderate level difficulty questions. Based on these results, the researcher revised
the questions on multiple-choice questions and essay questions in the category of
moderate and low-level difficulty questions. This result still shows that the
metacognitive-based and HOTS-oriented questions have not been achieved,
because, in the results, there is still more than 50 percent of questions in low and
moderate difficulty level. This means that the product orientation produced has not
yet reached, and the questions' difficulty level still needs to be revised to produce
questions that have a higher level of difficulty.

Question Differentiation Index Result

The first question's discrimination index result is taken from the user subject
(students) when working on 50 questions given. The questions' discrimination
index value that has been obtained is then compared with discrimination index
criteria, which results in an analysis where several questions still hold a low
discrimination index, which means that overlapping questions exist in the
assessment instrument. It is necessary to revise questions that hold low
discrimination index in the multiple-choice/objective test and essay/subjective test.
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Based on these results, the researcher revised the second question on both
multiple-choice/objective tests and essays that were moderate and low difficulty
level questions and categorized as feasible and infeasible questions. The result is
that there are 41 questions with high-level difficulty, six with moderate-level
difficulty, and three with low-level difficulty. It means that the questions made have
reached HOTS by not putting aside moderate and low-level questions (3 criteria) in
order to meet students' ability characteristics, which are different from one another.

The second analysis of the question discrimination index leads to a high level
of difficulty in multiple-choice questions and essays, which means that the questions
in the second revision may help students think critically and have a better mastery
of metacognitive competencies. From the discrimination index results, the questions
have an excellent differentiation index. This means that the similarity/resemblance/
overlap of questions may be insufficient, which is indicated by multiple-choice and
essay question items of having good or even excellent differentiation index.

The Higher Order Thinking Skills (HOTS)-oriented and metacognitive-based
assessment instruments developed based on content validation, construct
validation, and user response tests met the eligibility criteria. The teacher's content
validation results turned out that the average percentage calculation was 90.90
percent and stated "very feasible". It means that the instruments developed are very
good in terms of its content. The construct validation results showed that the
average percentage calculation was 94.54 percent that it was "very feasible". This
means that the instruments developed are very good in terms of the construct
(concept construction). Meanwhile, field trials that aimed to see user responses
showed very decent results with a percentage calculation of 86.16 percent.
Therefore, it concluded that the HOTS-oriented metacognitive-based assessment
instrument could be proven valid in terms of language, systematic clarity, content
suitability, and comprehensiveness.

The validation results indicate that the test results of the difficulty level and
differentiation index of the questions which have been revised twice and
improvised. It has also produced HOTS question items to train students to think at a
high level and meet the achievement of metacognitive competence. The instrument
in the form of question items produced in the second revision has produced
questions that hold a high-level difficulty and decent discrimination index. This
means that the instrument in the form of question items produced in General
Administrative Subjects of Vocational Schools can have students to think at a high
level and be able to train students in having the ability in connecting several
different concepts, interpreting, solving problems, arguing and making the right
decisions. The instrument question items produced by the researchers have met the
metacognitive category. This is consistent with the opinion of Widana (2017), which
explains about the metacognitive category.

The instrument in the form of question items produced by the researchers,
proven by the high-level difficulty and decent discrimination index results, has been
oriented as HOTS. HOTS questions generated in the instrument of General
Administrative Subjects of Vocational Schools have three characteristics, namely (1)
measuring high-level thinking skills, (2) wusing contextual problem-based
assessments; and (3) using various forms of questions. The way to solve high-level
thinking questions provided by researchers is not only by and answer key. It is
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beneficial for students to practice solving questions with a high level of difficulty
without feeling hopeless. 21st-century students need Metacognitive-based and
HOTS-oriented assessment questions because they have the characteristics of
critical thinking, problem-solving, creativity, communication skills, and the ability
to work. This inherent characteristic of 21st-century students is what made the
assessment must also be oriented to students' needs, which means that the
assessment must be HOTS and metacognitive-based. This is what has been produced
by researchers.

Characteristics of a student who have mastered metacognitive competence are
that the students can (1) use evidence proportionally and precisely; (2) manage
thoughts and interpret them concisely and clearly; (3) distinguish between giving
reasons and rationalizing them; (4) understand ideas or opinions at a certain level
of trust; (5) anticipate the risks of an action; (6) learn independently and be
confident in doing so; (7) implement problem-solving strategies in completing
material; (8) apply the material taught by teachers in daily life; (9) understand and
criticize their own opinion as well as the risk of their opinion; (10) know the
possibility of error from their opinion and; (10) aware of the fact that someone has
limited understanding (Fitriana, 2016; Nickerson, 1988; Sudjana & Wijayanti,
2018).

Students who have metacognitive competencies in themselves will be able to
manage and control learning activities independently. If students can independently
manage their learning activities, they will be able to create questions that must be
solved on their own and can evaluate themselves. The process of finding questions
and answers that arise and self-evaluation will improve students' higher-order
thinking skills and ultimately affect the learning outcomes (Iskandar, 2014).
Students need to have metacognitive competences in their learning activities. This
is reinforced by the results of some researches which states that metacognitive
competencies have an essential role in managing and controlling the cognitive
processes of individuals in learning activities and in having them to think more
effectively and efficiently, also to train students to develop learning strategies and
determine solutions in solving problems (Bakar and Ismail, 2019; Bran and Balas,
2011; Chen et al., 2019; Iskandar, 2014; Kartika and Sujadi, 2015; Christian, 2015;
Kiinsting et al., 2013; Kyriakides et al., 2020; Pintrich, 2002; Romli, 2012; Sastrawati
and Rusdi, 2011; Taub et al., 2020; Vrieling et al., 2012; Zheng et al., 2019)

The result of this study supports a prior study by Wardany and Ramli (2017),
which showed that HOTS assessment instrument products in the form of developed
multiple choice and essays have validity and reliability with very high average
interpretation and good quality questions in terms of the level of difficulty and
discrimination index. Indeed, Sari (2018) also revealed that the feasibility of
metacognitive-based and HOTS-oriented Student Activity Sheet, which assessed
material aspects, linguistic aspects, and visual aspects, met decent criteria even the
product was suitable for use, both for different learning or research. Content
criteria, presentation criteria, language criteria, and graphic criteria meet a very
well category. Research by Netri et al. (2018) also shows that HOTS-oriented test
instruments meet valid criteria based on material, construction, and language
aspects. The test instrument is also declared reliable within a high-value category,
so the product was suitable to be used. In addition, research and development from
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Sari et al. (2018) state that expert validation data result meets the valid criteria
therefore it is suitable to be used. The ability to have a higher level of thinking in a
student after using the developed assessment instruments can be categorized as a
good result.

From the content and construct validation and user trials result, the HOTS-
oriented and metacognitive-based assessment instrument are feasible and
applicable to be implemented. Therefore, this assessment instrument can be used
by the General Administrative teacher in knowing students' high-level thinking
skills and assessing students' abilities in the metacognitive mastery of the questions
provided and can also be used as a guide in making the same instrument for other
essential competencies. Also, students can use the question items in the instrument
as learning material and practice their high-level understanding and thinking skills.

HOTS-based and metacognitive-based assessment instruments are able to
improve students’ critical thinking ability. Furthermore, these instruments allow
students to enhance their creative thinking. By using these instruments, students
are habituated to creatively and critically answer HOTS-based questions based on
the recent 21st century skills.

CONCLUSION

The research and development concluded that metacognitive-based and HOTS-
oriented assessment instruments could be implemented for appropriate and
applicable General Administrative subjects. To produce HOTS-based and
metacognitive-based instrument question items, several revisions are needed
because the product instrument can train students' critical thinking. Further
researches on the development of metacognitive-based and HOTS-oriented
assessment instrument need to concern the following points: (1) it is necessary to
continue the research until the dissemination, and product implementation stages;
(2) metacognitive-based and HOTS-oriented assessment instruments that will be
developed can add psychomotor aspects, so it is not limited to cognitive or
knowledge aspects; (3) it is necessary to continue to do several question analysis in
measuring the difficulty level and differentiation index of the questions therefore
they can produce HOTS questions; and (4) the questions in each basic competency
must be tested thoroughly, hence it can know which questions are suitable for use
or which question must be revised or discarded.
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